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View from Off Starboard Bow. 
THE ELEVENTH CHALLENGER FOR THE AMERICA CUP—“SHAMROCK II.”—[See page 122.] 
Length over all, 187 feet; beam, 24 feet; draught, 21 feet 8 inches; pole-mast, deck to truck, 150 feet; boom, 102 feet 9 inches; gaff, 66 feet ; eail area, 14,500 square feet, 
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TRADE AND HIGHER EDUCATION. : 

In this latter-day eagerness for supremacy in the 
markets of the world, it is often charged that, in this 
country at least, education and the intellectual pur- 
suits which go to make up the higher culture are 


sacrificed to purely utilitarian considerations—in other, 


words, seeking after gain. That this is not the case 
may be proved by an appeal to educational statistics. 
There were, during the scholastic year 1898-99, some 
147,164 young men and women pursuing undergraduate 
and graduate courses at our universities, colleges and 
schools of technology. Of this number only 43,913 were 
enrolled as professional students in law, medicine and 
theology, leaving 103,251 pursuing studies in the liberal 
arts-and applied sciences. In 1880 the number of stu- 


dents was 119,340, and in 1890 118,581, so that the edu-— 


cational advantages and the number of those who 
embrace them is on the increase, being in direct ratio 
to the upward trend in our national wealth. 

To provide proper educational facilities was one of 
the first matters which engaged the attention of ‘the 
founders of our country. Each of the colonies ‘estab- 
lished in the seventeenth century took measures, more 
or less effective, to provide schools for the children. 
The Dutch West Indies Company in 1621 charged its 
colonies to-maintain a clergyman and a sehoolmaster. 
There were private schools in the Virginia colony at 
an early date, and most of the wealthy planters em- 
ployed tutors in their families. The Governor of the 
Connecticut colony reported that ‘one-fourth of the 
annual revenue of his colony was expended in main- 
taining free schools for the education of the children. 
Boston had schools as early as 1635, and they were 
also established in Rhode Island in 1650. With the 
growth of cities there began the improvement of the 
schools, the separation of the children into grades, 
educating primary children of the first year in one 
class, and those of the second year in another class. 
Facilities for higher education were not wanting. Har- 
vard was founded in 1636; William and Mary College 
in 1660; Yale in 1701; Princeton University, then 
known as the College of New Jersey, in 1746; the 
University of Pennsylvania in 1751; Columbia Uni- 
versity in 1754; Brown University in 1764; Dartmouth 
College in 1769. Others followed, so that by the year 
1800 there were 24 colleges in the United States— 
8 of them in the New England States, 6 in the Middle 
States, and 10 in the Southern States. The early 
legislators, Washington, Madison and John Adams, all 
used their influence to forward the cause of education, 
and particularly of higher education. The government 
assists institutions in various ways, although the actual 
amount of money which is appropriated is small and 
most of it goes to agricultural colleges. Still, how- 
ever, it has made large grants of land from time 
to time, aggregating in all 13,000,000 acres. A new 
seat of learning, to be called the Washington Memorial 
Institution, has recently been organized, both as a 
memorial to George Washington and to increase, in 
the Capital of the country, opportunities for higher 
education as recommended. by our first President in 
his various annual messages to Congress, and to facil- 
itate the utilization of the scientific and other resources 
of the government for the purposes of research and 
higher education. 

To-day there are 629 universities and colleges and 
43 schools of technology in the United States. The 
total value of. the property possessed by institutions 
for higher education: amounts to $342,888,361, a gain 
of about $31,000,000 over the amount for the pre- 
eeding year, 1897-1898. The endowment fund amounts 
to $154,120,590, and the remainder represents the value 
of grounds, buildings, machinery, apparatus, libraries, 
ete., used -for instruction and research. The total 
income for the year, excluding benefactions, amounted 
to $27,739,154 derived from the following sources: 
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Tuition and other fees, $10,924,415; endowment funds, 
$6,673,389; state and municipal appropriations, $4,287,- 
102; the United States Government, $3,276,731, and 
from other sources, $2,577,517. The value of gifts 
and bequests during the year 1898-1899 amounted to 


$21,925,436. The amounts reported by some of the 
institutions are as follows: University of California, 
$757,000; Leland Stanford Junior, University, $11,- 


000,000; University of Chicago, $786,624; Harvard Uni- 
versity, $1,544,330; Columbia University, $518,667; 
University of Pennsylvania, $510,658; Armour Insti- 
tute of Technology, $750,000. 

From these figures it will be seen that our plant for 
educational purposes is of enormous value and its 
efficiency is all that could be asked for. In reality 
some $2,500 is invested for each student who is now 
enjoying the advantages of any of the institutions of 


‘learning, and the work of the graduates of the last. 


two generations shows that our money has been put 
out at compound interest. 

It must not be supposed that all the students, how- 
ever, are devoting their energies to the very serious 
problem of fitting- themselves for their life work. On 
the contrary, the majority are pursuing courses. which 
will not materially assist them to earn a living, but 
which have, of course, an important bearing as re- 
gards culture on their future lives. Classical courses 
claim by far the greater number of students: 35,595 
students out of the 147,164 were pursuing such courses, 


_ while 21,860 were taking the general culture courses, 


9,858 took general science courses, 2,593 received in- 
struction in agriculture, 4,376 were taking courses in 
mechanical engineering, 2,550 in civil engineering, 
and 2,320 in electrical engineering; 1,032 students 
were studying mining engineering, 627 architecture, 
9,501 pedagogy, and 6,698 were taking business courses. 

Approximately the same figures hold when degrees 
are considered. Thus the number of degrees conferred 
during the year for work done was 15,087—10,794 be- 
ing conferred on men and 4,293 on women, as follows: 
The degree of Bachelor of Arts leads, with 4,910 men 
and 1,950 women; then came Bachelor of Science, with 
2.410 men and 500 women. The Master of Arts degree 
came next, with 1,046 men and 197 women. The degree 
of Doctor of Philosophy was conferred on 299 men 
and 26 women. Thirty-eight different varieties of 
degrees were conferred, and in some cases only one 
candidate received a degree, Musical Doctor, for exam- 
ple. Seven hundred and thirty-five honorary degrees 
were conferred. 

The ratio of students to population is an interesting 
study. In 1872 the number of students to each 1,000,- 
000 persons was 578; in 1880 it had increased to 770, 
in 1890 to 850, in 1893 it had increased to 1,037, while 
in 1899 the number was 1,196. These figures show 
that the increased prosperity of the country has a 
very direct effect upon education. When the splendid 
gifts which have been made to the cause of education 
in the last ten years are considered, it may safely be 
said that the desire for gain does not blind our wealthy 
men to the advantages which accrue to the country 


by reason of superior educational institutions. 
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“SHAMROCK II” AND “COLUMBIA ” COMPARED. 

For the first time in the history of the America 
Cup races it has been possible to get a line upon the 
two boats which will meet off Sandy Hook; for we 
take it for granted that unless “Constitution” can be 
brought to the point in which she can beat “Columbia” 
in a wind of more than 7 knots’ strength, the older 
boat will be called upon for the second time to repre- 
sent this country in the famous contest. In 1899 
“Columbia” met “Shamrock I.” nearly a dozen times 
off Sandy Hook, and during the present season 
“Shamrock II.” has been tested against the old chal- 
lenger in numberless trials under all possible sailing 
conditions. 

In the present uncertainty as to “Constitution’s” 
full capabilities, we must take “Columbia” as a basis 
of comparison. In 1899 she beat “Shamrock I.” by 10 
minutes in an average 8-knot breeze, and again beat her 
by 6 minutes 16 seconds in a breeze of about 20 knots 
an hour. Both of these races consisted of windward 
and leeward work with no reaching. It is generally 
admitted, both here and in England, that “Shamrock 


I.” suffered somewhat from poor handling, : and much 


more from the fact that her spars and standing rig- 
ging were too frail, and failed to keep the sails up 
to the wind. The only changes, we are now,informed, 
made in “Shamrock I.” preparatory to her trials with 


“Shamrock II.” were to reduce her sail-plan and .great- ~ 
tion which they will endure is simply astonishing— 


ly strengthen and stiffen her spars, with the. result 
that her sails set admirably and she no longer ‘carried 
a lee helm. As the result of the improved set of 
her sails, her better helm, and the fine weatherly quali- 
ties she developed, the experts who have had charge 
of her trials have assured the writer that she is at 
least 5 minutes faster over a 30-mile course, the gain 
being chiefly in windward work. To this may be added 
a possible gain in speed due to the better handling 


_which she received under her new captain. 


In the later trials of “Shamrock II.,” when her best 
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trim had been determined, she beat the older boat by 
the following carefully-timed amounts in good whole- 
sail breezes: Going to windward she gained 3 minutes 
in 1314 miles, the boats having split tacks to avoid 
interference; going to leeward in a 17-knot breeze 
she gained 444 minutes in 134% miles, “Shamrock II.” 
being the leading boat; while on a broad reach in a 
13-knot breeze, with the wind slightly abaft the beam, 
she gained 4144 minutes in 7 miles. This last is cer- 
tainly a remarkable performance in view of the fact 
that “Shamrock I.,” in a tuning-up trial down the 
Jersey coast and back, reached for 30 knots at a speed 
of 13 knots an hour. These results would indicate 
that “Shamrock II.” is about 12 minutes faster in a 
club-topsail breeze than “Shamrock I.” in the form 
that the latter showed when over here in 1899. 

It is reasonable to assume that another season’s ex- 
perience on the part of the very able skipper of 
“Columbia” and his crew have enabled them to get a 
few minutes more speed out of “Columbia;” in which 
case we may look for a contest, should “Columbia” 
be chosen, which will be worth going far to see. The 
question of the absolute security of the Cup is de- 
pendent just now, evidently, upon what further speed 
can be developed in “Constitution.” 
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DANGER TO ST. PAUL’S CATHEDRAL. 

It is seldom that modern building operations and 
engineering works injure a great edifice; so the news 
that St. Paul’s Cathedral, in London, is in danger 
comes as a painful surprise, for it is one of the most 
celebrated buildings in the entire world. The report 
of the architect to the Dean and Chapter states that St. 
Paul’s is cracked from top to bottom, and while the 
present damage can be readily repaired it. shows a 
condition of affairs which is really alarming. Sir 
Christopher Wren built the cathedral after the great 
fire of 1666, when the older Gothic building was de- 
stroyed. Unfortunately for his fame as an engineer 
he failed to drive piles or to excavate deep enough to 
place its foundation on a firm sub-soil, so that he 
practically floated the cathedral on a layer of fine 
clay, or “pot-earth,”’ as he was pleased to call it, rest- 
ing on a strata of sand mixed with gravel and water; 
but he knew of the existence of a bed of hard clay 
some 40 feet below the surface, but did not carry 
his foundation so far down, owing probably to the 
smallness of the available funds. It would have been 
wise, however, to have built a slightly smaller build- 
ing on a more suitable foundation. The cathedral, 
with its great dome, has successfully stood for cen- 
turies without perceptible damage, and if it were not 
for the great excavations which have recently been 
made in its vicinity it would probably remain in its 
pristine state. Sewer after sewer has been built, 
causing the foundation to settle. The old under- 
ground railway tunnel was some 500 feet away, and 
this also had its effect, but it.is a later tunnel which 
has caused the present perceptible and alarming dam- 
age. . 
A number of borings have been made for a new 
underground line on the south. side of the cathedral. 
It is to be hoped that means will be found to alter the 
course of this line, so that the noble example of Sir 
Christopher Wren’s work may remain intact. 

+ 0 > —<___—- — 
MODERN SsTRUCTURAL STEEL, 

“It is the popular idea that steel is a hard, polished 
metal like a dagger or a razor, and capable of carrying 
a cutting edge, but there are steels of various kinds 
that do not possess the qualities mentioned. Structural 
steel, for example, such as beams, girders and rough- 
rolled bars, generally has a much higher tensile 
strength, elasticity and tenacity than iron, and yet, in 
physical constitution and external appearance, it differs 
but slightly from it. Of two bars, one iron and the 
other steel, put through the same rolls at the same 
heat, not even an expert could distinguished one from. 
the other if they were laid side by side. Moreover, 
careful analysis fails to discover the line of actual 
departure between steel and. iron in the lower grades 
of each metal, or where the metal commences to be 
steel, so to speak, and stops being iron. 

But as between the two metals, iron and steel, there 
is a vast difference in their endurance and ability to 
stand severe work, and modern engineers have a very 
great advantage over their predecessors of half a 
century ago in the possession of it. In modern open- 


hearth and other process-steels the amount of fatigue 


or continuous resistance to crucial strains of long dura- 


not laboratory, or test-machine strains, but the down- 
right pounding and flogging of daily work, which is far 
more serious than any testing machine can deliver. 
This last. sets up a certain stress in a straight line, 
gradually increasing up to failure under it; but the 
duty imposed upon steel by daily work in a high- 
speed engine, for example, is not only to resist tensile 
strains, but torsional and transverse burdens. at one 
and the same time. : 

Consider the case of a 30,000 horse power marine 
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engine worked under 200 pounds boiler pressure, and 
making nearly, if not quite, 1,000 feet of piston speed 
per minute; each one of the details under strain is 
twisted, pushed, pulled and pounded, as one may say, 
in all directions at each revolution, possibly 100 times 
a minute. Does it not require a metal of faultless 
integrity to hold on, not for one voyage, but for year 
after year with very few failures? Locomotives mak- 
ing high speed with heavy loads are subjected to still 
heavier tests of the strength of details, for not only 
are they driven faster, but they have to sustain shocks 
and jars which are absent in marine engines; but in- 
stances of failure, compared to the number of engines 
in use, are few. 

The physical qualities demanded for steel used in 
marine boilers by the United States Treasury rules 
would seem to be very exacting, inasmuch as they 
require a tensile strength of 60,000 pounds per square 
inch in the best, an elongation of 25 per cent in two 
inches for plates of quarter-inch thickness, and that the 
metal be capable of being bent on itself (doubled over) 
so that the inner radius of the bend shall be only one 
and one-half times the thickness of the plate, which 
must be heated to a low cherry red and quenched in 
water of 82 degs. F. As a matter of fact American 
boiler plate will stand much severer tests than this; 
plates half an inch and even thicker can be bent down 
fiat cold so that the parts touch each other, without 
showing the least “craze” or fatigue on the inner or 
outer parts of the bend; withal, they will stand a 
very ‘high heat for fianging purposes or dishing. We 
have seen plates fiogged in a former by mauls, dished 
out like the crown of a derby hat, and reduced in thick- 
ness from three-eighths of an inch to three-sixteenths 
of an inch at the finishing edges—over a diameter of 
four feet—without a fiaw in the whole plate. This 
was stock ordered from the mill, taken as it ran, and 
by no means a special steel. 

Wholly aside from the benefits constructing engineers 
derive fro6m having such material is the security that 
engineers in charge of ships feel when running at 
high speeds. When iron was used this feeling did 
not exist, for there was never any certainty that there 
were not internal fiaws that would give away suddenly 
under severe duty; but modern steel is so homogeneous 
in its structure that the percentage of failure from 
the cause named is very low. 

$< +-6+-«—______ 

AMERICAN ADULTERATED FABRICS AND TESTS. 

American looms and dye pits turn out to-day about 
every variety of fabric for modern need and luxury, 
and with the rapidly expanding textile industries in 
cotton, wool, silk, linen, and worsted goods, the time 
seems approaching when we will be nearly able to 
supply the world with these products. It was not so 
many years ago that American looms were compara- 
tively few and unimportant, especially for the more 
expensive grades of goods, and most of the expensive 
weaves were imported. But through the introduction 


of improved machinery and the invention of new . 


methods of weaving and dyeing, we have become 
within a few decades one of the leading textile man- 
ufacturing countries of the world. 

Positive genius of a high order has been expended 
in inventing methods of weaving shoddy and adul- 
terated goods in this country. This has not been with 
the idea of deceiving or defrauding any one, but 
simply to meet a legitimate demand. But there should 
be understood more generally a clear knowledge of the 
difference between the genuine and adulterated textile 
goods. If this were thoroughly comprehended, there 
would be less attempt to deceive, and the purchaser 
would know what he was paying for. The machinery 
invented to manufacture these so-called shoddy goods 
usually adulterate them in the warp yarn and not in 
the weft. The two-ply yarns are formed by twisting a 
wool and cotton or silk and cotton yarn together, and 
if the warp is examined and the yarns untwisted the 
cotton can be detected. Cotton being the cheapest 
fiber we have, it is used most extensively in all the 
adulterated goods. Cotton is cheaper, and also less 
durable. If the yarns of the warp are removed, and 
they are tested by fire, it is easy to determine if there 
is much cotton in the material. In some goods part 
cotton is better than the pure wool or silk; but in 
fabrics where it should not be its presence can be de- 
tected by burning two or three of the warp yarns. 
The cotton yarns will fiash up quickly and burn 
rapidly without much odor, but the wool yarns will 
emit a burnt-hair odor and burn slowly. So sure is 
this test that it is impossible for any intelligent per- 
son to be deceived. 

Some of the weaves are so ingeniously put together 
that it is difficult even for expert buyers.and manu- 
facturers to detect the cotton absolutely without some 
kind of test. 
appear as good as the genuine. Expert buyers some- 
times test the goods with acids. A sample an inch 
square of the fabric is taken for the test. This is 
laid in a porcelain dish, and a 50 per cent solution of 
sulphuric acid is poured over it. The dish is held 
over a slow fire for a short time until the cloth be- 


The goods are finished off so that they. 
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gins to undergo a slight change in color. Then, when 
the solution has cooled off, the cloth will show up 
the presence of cotton, and also the relative amount in 
it. The acid solution dissolves the cotton and works 
havoc with it. If the fabric is all cotton there will 
be very little left in the dish except a muddy sedi- 
ment, and if mostly cotton, with some wool in it, the 
cloth will fall all apart. If it presents a sieve-like ap- 
pearance cotton is woven in with the wool to a mod- 
erate extent. It is only when the fabric comes cut 
of the acid test whole that it can be pronounced all- 
wool. The effect of the acid on the wool is merely to 
turn it a dirty red color. 

Alpaca, worsted mohair, and shoddy are tested in 
the same way as wool; but silk will hardly yield so 
readily to this chemical test. The difference, how- 
ever, is chiefly in the kind of acid. A 5 per cent 
solution of nitric acid should be employed for testing 
silk. Pull from the edge of the silk cloth a number 
of yarns, making sure that they are from the warp 
and not from the weft, and dip these one by one in 
the solution. In this case if they are cotton yarns they 
will undergo no change, but if they are silk they will 
turn yellow. If there is any further doubt the weft 
yarns can be tested in the same way. Any other vege- 
table fiber besides cotton will show no change when 
dipped in the nitric acid solution, but silk always 
will. 

In the manufacture of silk goods such tests are 
quite necessary to-day, for many grades of cheap satins 
and heavy silks are made which would deceive any ex- 
cept the experts. Some of these have the cotton mixed 
in with the warp yarns, and by means of patent proc- 
esses of finishing its presence cannot be detected. 
Other grades have a cotton back and a pure-silk face. 
Usually this is so apparent that there is no attempt 
made to deceive. If such is the case a drop of the 
acid solution on the back and another on the face 
would reveal the story. A fiber known as artificial 
silk is sometimes used to adulterate pure silk goods, 
and the ordinary silk test described does not affect 
it. But this so-called artificial silk is a chemical pro- 
duction, and it is so infiammable that it is only neces- 
sary to apply a match to a piece of the goods to make 
it burn violently and reveal the deception. 

In linen goods cotton cannot be detected by any of 
the above tests, and in fact it is here that the great- 
est difficulty is experienced. Our towels, crashes and 
heavy damasks are often adulterated with cotton, 
and it is quite necessary to be able to tell the dif- 
ference between the pure linen goods and the adul- 
terated. Even pure linen will sometimes pass for pure 
-cotton, so artful are the processes of manufacture. 
Yet in the case of a handkerchief, a simple process 
will suffice. Moisten the finger and press it against the 
handkerchief. If it is pure linen ‘the fabric will ab- 
sorb the moisture quickly and make it wet on the 
opposite side. If it is all cotton the absorption of the 
moisture will be slow, and it will take a good deal 
to make the wet pass through to the opposite side. 

But when the linen fabric has only a portion of its 
yarns of cotton, it is necessary to resort to an acid 
test. A 5 per cent solution of caustic potash or caustic 
soda should be used for this purpose. In half a gill 
of water dissolve ‘a piece about the size of a walnut. 
After. this has stood a few moments dip the warp 
yarns of the linen and cotton fabric in it. They 
should be left in the liquid for about fifteen minutes. 
The solution will make the cotton yarn contract and, if 
anything, increase its strength, but it softens and 
makes very pliable the linen yarns. Thus the material 
will readily pull apart if all linen, and it will be 
strong and firm if cotton. By immersing a piece of the 
fabric in the solution it should pull apart easily if 
made of part cotton and linen, but remain strong if 
all cotton. 

Mercerized cotton is one of the new process goods 
that looks a good deal like silk and has a luster all 
of its own. When it passes as mercerized cotton it is 
well known, and no deception is intended, but it is 
often used in knit underwear goods, hosiery and 
gloves under other names, and thus may sometimes 
be passed off on the unsuspecting as pure or part silk 
goods. The silk test, however, will reveal the cot- 
ton in the material. More recently successful efforts 
have been made to dye mercerized cotton. Mercerized 
cotton is now dyed in nearly all the prevailing shades, 
but the work is a delicate one and requires careful 
manipulation. This makes the use of the prepared 
fabric more general than ever, and also opens the 
way for deceiving the purchaser who takes his goods 


on faith from dishonest dealers. 
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BARON NORDENSKJOLD DEAD. 

Baron Nordenskjéld, the Arctic explorer and discov- 
erer of the Northeast Passage, died at Stockholm on 
August 12. He was a Finn by birth, and received a 
scientific education. He accompanied an exploring 
party to Spitzbergen in 1858, after having been ap- 
pointed Professor in the Royal Museum of Stock- 
holm. He made other trips to Stockholm in 1861, 
1864 and 1868. He visited Greenland in 1870 and 1875. 
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In 1876 he made arrangements for his successful 
attempt to accomplish the Northeast Passage. In 
July, 1878, he started in the “Vega”. The vessel win- 
tered near Behring Strait, and was free of ice in 
July, 1879, reaching Japan on September 2 of that 
year. In 1883 he made a second voyage to Greenland, 
and succeeded in penetrating with the ship through 
the dangerous ice barrier along the east coast of 
that country south of the polar circle. 
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SCIENCE NOTES. 

The use of sun bonnets as a head covering for horses 
in summer is very much on the increase, both in this 
country and in England. Straw seems to be the 
favored material, but in England wire framework 
covered with light calico is also used. 


The Council of the University of Birmingham, Eng- 
land, has appointed W. J. Ashley, Professor of Econom- 
ics at Harvard University, to be the incumbent of the 
first organizing chair of the future Faculty of Com- 
merce. Such a faculty appears for the first time in 
university history. 


The Agricultural Society of Italy has offered prizes 
of nearly $200 for a reliable method of ascertaining 
the quality of sulphur and of mixtures of sulphur 
with sulphate of copper. Sulphur is largely used in 
Italy for diseases of plants, and much of the product 
sold is inferior. The competition is international. 


Encke’s comet, which has just returned to visibility, 
was observed by Dr. William R. Brooks at the Smith 
Observatory, Geneva, N. Y., on the morning of August 
11. At that time it was in Gemini about ten degrees 
west of Castor. Its position at 3 o’clock was right 
ascension 6h. 35m. 30s.; declination north, 31 deg. 17m. 
The comet is moving in a southeasterly direction 
and approaching the sun. On August 11 it was just 
visible in the 3-inch finder of the 10-inch equatorial, 
and as the comet is increasing in brightness. it will be 
observable with quite moderate apertures. The comet 
is globular in form, and at present without a tail. 
Professor Brooks says that a short tail may’ be thrown 
out as the comet approaches perihelion. Encke’s comet 
has the shortest period of any’ known comet—three 
and one-third years. 


The Census Bureau has made public its figures giv- 
ing the population by sex, nativity, and color of a 
group of states, including Indiana, Iowa, Kansas, and 
Indian Territory, the results being as follows: In- 
diana—Males, 1,285,404; females, 1,231,058; native, 
2,374,341; foreign, 142,121; white, 2,458,532; colored, 
57,960. Of the colored 207 are Chinese, 5 Japanese, 243 
Indians and the remainder negroes. Indian Territory 
—Males, 208,952; females, 183,108; native, 387,202; 
white, 302,680; colored, 89,380. Of those classified as 
colored 36,853 are negroes, 27 Chinese, 1,107 Indians 
taxed, and 51,393 Indians not taxed. lIowa—Males, 
1,156,849; females, 1,075,004; native, 1,925,933; for- 
eign, 305,920; white, 2,218,667; colored, 13,186, includ- 
ing 12,693 negroes, 104 Chinese, 7 Japanese, and 382 
Indians. Kansas—Males, 768,716; females, 701,779; 
native, 1,343,810; foreign, 126,685; white, 1,416,319; 
colored, 54,176, including 52,003 negroes, 39 Chinese, 
4 Japanese and 2,130 Indians. The Census Office also 
issued a bulletin on the manufacturing industries of 
the four Territories of Arizona, New Mexico, Okla- 
homa, and Indian Territory, showing an aggregate 
product of $37,897,108. Arizona leads with a product 
of $21,315,169, of which amount $12,286,517 was the 
output of the copper smelters. The total product for 
New Mexico is $5,605,795; for Indian Territory, $3,892,- 
181, and for Oklahoma, $7,083,938.—Bradstreets. 


That driest of all the American States, Arizona, has 
just come into possession of a seaport, observes the 
Cincinnati Times-Star. A steamship line has been 
chartered to ply on the Colorado River from the Gulf 
of California to Yuma. This little city, situated in the 
midst of an arid desert, and parched by the eternal 
sun of the Southwest, thus comes into direct communi- 
cation by sea with the outside world. At the present 
time only the smaller class of vessels can navigate the 
lower waters of the Colorado. It is hoped, however, 
that the work of dredging the stream will be soon 
undertaken, and that in time the larger seagoing ves- 
sels will be enabled to advance to the wharves of 
Yuma. The opening of Arizona and southwestern Cal- 
ifornia, to direct communication with the sea cannot 
fail to be of immense advantage to this region. The 
country is extremely fertile. Only a little irrigation 
is required to make Arizona one of the most pro- 
ductive states in the Union. Irrigation schemes have 
formerly been hampered, however, by the lack of suit- 
able facilities for the cheap transportation for the 
state’s products to the seaboard. With the opening 
of a waterway to the sea Arizona should show a mar- 
velous development. What has been done in Califor- 
nia can be done again in Arizona. And when the 
change takes place the opening up of a waterway to 
Yuma will have played an all-important part in the 
development of Uncle Sam’s great territory. 
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A DEVICE FOR STRAIGHTENING RUGS. 

Our illustration pictures a simple device invented 
by George T. Weeks, of Edon, Ohio, for straightening 
rugs and door-mats and preventing the corners from 
turning up. 

The straightener consists merely of stretcher-rods 
pivoted in pairs, the ends entering pockets secured to 
the rug or mat. The rods are stitched to the rug to 
hold them in place. By means of the light, extensible 
frame formed by each pair of stretcher-rods, the rug 
is kept flat and held in its place. Since the stretcher- 
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THE STRAIGHTENER APPLIED TO THE BOTTOM OF A RUG. 


rods are applied to the bottom of the rug, the straight- 
ening means are not visible. 
FREIGHT LOCOMOTIVE FOR HEAVY GRADES. 

The accompanying illustration represenis a success- 
ful attempt to provide a locomotive of great tractive 
power for use on grades of exceptional severity. It 
is owned by. the Canadian Pacific Railroad, and is 
used on a stretch of road between the mining camps 
of, Rossland, British Columbia, and the smelter at 
Trail. From Rossland to Trail the distance, on a 
direct line, is about 7 miles, whereas the distance 
by the railroad, owing to the excessive curvature 
used in securing as easy a grade as practicable, is 
more than 12 miles. The grades are in favor of 
the freight, which -consists of heavy train-loads of 
ore; but on the return journey the excessive grade 
of 41% per cent renders the work of hauling up to 
the mines the empty, but very heavy, ore cars a task 
of considerable difficulty. 

It was with a view to increasing the load of empties 
that could be hauled at one trip that the Canadian 
Pacific purchased the engine which is herewith illus- 
trated. It is known as the Shay locomotive, and 
is so called after its inventor. It was built at Lima, 
O., and has been in operation on the Canadian Pacific 
road since last fall. The locomotive is carried on 
two 4-wheeled trucks, one beneath the front end of the 
boiler, and the other beneath the coal-pocket, which 
is located immediately to the rear of the cab. The 
water-tender is carried on a single truck, and, as 
will be noticed, it is very short, serving merely for 
carrying water, 
for which it ——s 
has a capacity 
of 2,900 gal- 
lons. The coal- 
box has a ca- 
pacity of 6 
tons. Although 
we have spoken 
of the water- 
tender as being 
separate, it 
might perhaps 
be more cor- 
rectly describ- 
ed as incorpo- 
rated with the 
locomotive, in- 
asmuch as the 
weight of the 
tender is util- 
ized for adhe- 
sion. In place 
of the custom- 
ary two cylin- 
ders beneath 
the smoke-box, 
working direct 
upon the driv- 
ers, the engine 
consists of three high-pressure cylinders, 15 inches 
diameter by 17 inches stroke, which are carried upon 
the right-hand side of the boiler at the front end 
of the cab, and are arranged vertically above a longi- 
tudinal driving-shaft which extends the: full length 
of the engine. This driving shaft, which is 6 inches 
in diameter, is arranged in sections, with two uni- 
versal couplings between each of the three trucks, the 
arrangement being such as to give the trucks full 
flexibility for taking the curves. The flexibility, in- 
deed, is such that the locomotive can.round with 
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ease much sharper curves than with the ordinary 
type, and it is claimed it is less liable to derailment. 
The wheels are all utilized as drivers. They are 40 
inches in diameter, the width of the tire, including 
the flange, being 8 inches. 

The crank-shaft is carried upon the frame of the 
engines, and the coupled-up lengths of the main shaft 
are carried in heavy journals, which are bolted to 
the frames of the trucks. Upon the driving shaft, 
opposite each wheel, is keyed a 20-tooth pinion, and 
on the outer face of each wheel is secured a heavy 
41-toothed spur wheel. Particular care has 
been taken in the design of the main-shaft 
journals and in the cutting and fitting of the 
gears, with the result that when the engine 
is working at its full power, the teeth mesh 
smoothly, and, apparently, with a minimum 
of friction. 

_ The total weight of the locomotive, when 
in working order, is 112 tons—a weight which 
is only exceeded by a few of the latest locomo- 
tives built for the ore-carrying railroads of the 
East. Results of operation show that, as the 
result of her whole weight being available for 
adhesion, and of the advantage gained by being 
geared down in the ratio of 2 to 1, this locomo- 
tive will haul about twice the load that can 
be hauled by the ordinary “consolidations” of 
the road. The speed, of course, is low on a 
grade of such a heavy character, the average rate with 
a full load, on a 4 per cent grade, being about 10 miles 
an hour. The engine is of such interest that we sub- 
join a few further particulars. The gage is the 
standard of the road—4 feet 84% inches. The boiler 
is of the wagon-type pattern, and carries a working 
pressure of 180 pounds to the square inch. The tube- 
heating surface is 1,407 square feet; the firebox has 
a heating surface of 147 square feet, and the grate 
area is 27.8 square feet, making a total of 1,554 square 
feet. 

+ 
Hygroscopic Movements in Plants. 

Dr. U. Giovannozzi classifies the various hygroscopic 
movements of plants under six heads, viz.: (1) Move- 
ments for the protection of pollen (bracts of Cynar- 
acee opening and closing of anthers); (2) for pro- 
tection against desiccation (thallus of Hepatice, 
mosses, grasses, etc.); (3) opening and closing of 
fruits; (4) for the dispersion or burying of seeds (tor- 
sion of the awns of Geraniacee and grasses); (5) for 
the dissemination of spores (annulus of ferns, fungi, 
lichens, algw@); (6) movements of the branches of 
conifers. The most common mechanism which pro- 
duces hygroscopic movements is the superposition of 
two tissues, one of which has a greater. capacity for 
swelling than the other. Compact tissues, composed of 
thick-walled, and especially of sclerenchymatous cells, 
have in general a greater capacity for absorbing water 
than those composed of thin-walled cells. Torsion, as 
in the awns of Geraniacee and Stipa, the legumes of 
Papilionacee, etc., results from the presence of a very 
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hygroscopic tissue on the face which is internal in 
respect to the torsion. The protection of the pollen in 
the fruits of Cynarace@ is effected by the movements 
of special organs, the bracts of the involucre. Hygro- 
scopic movements may take place in dead as well as in 
living tissues.—Nuov. Giorn. Bot. Ital. 


The construction of a railway under the Solent is 
planned. The railway, including the tunnel, would be 
about 7% miles in length, and would in all probability 
be operated by electricity. 
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A SIMPLE LOCOMOTIVE ENGINE INDICATOR. 

By means of a new indicator which kas been in- 
vented by Eric Norden, of Wilmington, N. C., it is 
possible to take a succession of indicator-diagrams 
from steam engines without marking over the same 
card. The indicator is particularly serviceable for 
making locomotive engine charts without the neces- 
sity of the engineer’s leaving his cab. 

The card is in the form of a continuous strip of 
paper carried by a pendulum connected with the 
cross-head by a member, B, so as to swing and move 
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the card in one direction, while the pencil is moved 
transversely by the cylinder pressure. The pendulum 
consists of two rigidly connected plates which are 
joined at their upper edges by an arc-plate struck 
from the center of oscillation of the pendulum. Be- 
tween the plates two winding drums, D and (C, are 
mounted, the card passing from one to the other 
over the arc-plate. The drum, D, is driven by 2 
spring motor; the drum, C, is held at intervals against 
rotation by a spring-pressed lever which is arranged 
to enter a notch in a disk on the shaft of the drum, C. 
Thus the card is shifted after a diagram has been 
made and held stationary while the pencil is in 
operation. 

The pencil, ZH, is carried on the end of an arm, con- 

nected with 
piston - rod 
working in the 
reduced ex- 
tension of the 
cylinder. The 
pencil-arm is 
connected by a 
system of 
links with a 
bracket pivot- 
ally mounted 
on the reduced 
extension. A 
handle, F, is 
secured to the 
bracket and is 
operated by a 
cord to swing 
the pencil into 
position. By 
adjusting the 
handle the 
pencil’s posi- 
tion relatively 
to the card is 
regulated. To 
operate the de- 
vice from the 
cab, the handle 
of the three-way cock, G, is provided with cords. The 
releasing lever of the winding drum is likewise pro- 
vided with a cord. Thus there are four cords, two of 
which control the steam pressure, one the movement 
of the pencil to the card, while one releases the card 
to permit its onward movement. 

The instrument is an indicator and reducing-motion 
in one, and takes consecutive cards at short intervals. 
It is the opinion of the Department of Tests of the 
Baldwin Locomotive Works that the device is of con- 
siderable value. 
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MODERN GRAIN ELEVATORS, 

Of late years there have been some very radical 
changes made -in the method of construction of the 
huge elevators which figure so largely in the storage 
and handling of grain. Not only have they increased 
enormously in capacity, but the form and materials 
of construction have been conformed to modern engi- 
neering methods. 

We present illustrations of two of the latest ele- 
vators erected in Minneapolis, each of which repre- 
sents an entirely different method of construction. 
One of the largest items 
of expense in connec- 
tion with the elevator 
business is insurance, 
and the changes in con- 
struction, which we 
have referred to, have 
been brought about as 
much, and perhaps 
more, by the desire to 
lessen the insurance 
rates, as to provide ele- 
vators of vastly in- 
creased capacity. 

The larger of the two 
elevators shown is that 
of the Pioneer Steel El- 
evator Company. It 
was constructed by the 
Barnett & Record Com- 
pany, and is located on 
the tracks of the Great 
Northern, the Sault, 
and the Northern Pa- 
cific Railroads. The to- 
tal capacity of the plant 
is 1,200,000 bushels. At 
the center is seen the 
working house, which 
covers 70x 84 feet of 
ground. This is a steel 
building, the fioors of which are of composite steel 
and concrete construction. Double tracks run through 
the building on the ground fioor, all of which fioor is 
devoted to unloading and cleaning the grain. It has 
a capacity of 50 cars in and 50 cars out every day. 
The building contains 35 steel, hopper-bottom bins. 
On the ground fioor are four large special cleaners, 
with a capacity of 25,000 bushels per day, two large 
wheat cleaners and one oat clipper. Above the bins, 
the frame of the building is of structural steel work, 
with a covering of corrugated iron. The total height 
of the working house is 145 feet. On either side is 
a line of five cylindrical steel tanks, each 55 feet in 
diameter by 80 feet in height, and capable of holding 
100,000 bushels. The covered way which will be noticed, 
extending’ either way 
from the working 
house above the roof of 
the tanks, contains a 
belt conveyor, and a 
similar conveyor ex- 
tends beneath the fioor 
of the tanks. The 
power house contains a 
250-horse power engine, 
and the rope-drive is 
used through the whole 
ofthe plant. The 
power house, working 
house, tanks, and, in- 
deed, the whole plant, 
is considered to be ab- 
solutely fireproof. 

Another form of fire- 
proof construction has 
been used in the four- 
tank elevator which has 
recently been put up by 
the Barnett & Record 
Company, for the Great 
Eastern Elevator Com- 
pany. It is constructed 
on what is known as 
the hollow-tile bin sys- 
tem, the walls of the 
tanks being constructed 
entirely of hollow tiles 
tied at intervals with 
steel rods. The method 
of construction is as 
follows: The tiles are 
set on edge in a tile base, which is tied by steel rods 
which run around the circumference of the tank. 
When a complete circle of the tiles has been placed, 
another tile base is put in position; and the operation 
is repeated until the full height of the bin is reached. 
On the inside of this wall is cemented a circle of 
white, vitrified tiling, placed with the openings or flues 
vertical; the result being that continuous air-shafts 
are formed through the wall from top to bottom. The 
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four tanks are each 50 feet in diameter by 80 feet in 
height, the total capacity being 400,000 bushels. In a 
test made of this system at a time when the ther- 
mometer stood at 15 deg. above zero in the open, 
water and snow were applied to the interior of a 
section of the wall and allowed to freeze into a solid 
cake, while against the outer wall there was erected 
a furnace in which a fire was started and forced, 
until the pyrometer showed a temperature of 2,000 
deg. It was not until the fire had been banked that the 
ice on the inside began to melt, and after the last of 
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Tanks 55 feet in Diameter by 80 feet in Height. 


the fire had died away there was still some ice and 
snow remaining against the inner wall of the tank. 
In view of the results thus obtained, it is claimed 
that the contents of a tile tank are proof against 
injury by fire. 
te 
All from Coal-Tar, 

As is well known, coal-tar, a by-product in the manu- 
facture of ordinary coal-gas is a wonderfully complex 
substance, says The Spatula. No less than sixty differ- 
ent substances have been discovered in it, and more are 
being discovered every year. 

One of the most interesting of these is benzine— 
a clear, mobile liquid discovered in gas oils by Michael 
Faraday in 1825. It is used in enormous quantities for 


FIREPROOF TILE TANK ELEVATOR OF 400,000 BUSHELS CAPACITY. 
Tanks 50 feet in Diameter by 80 feet in Height. 


the production of aniline, and also of a powerful per- 
fume known as artificial oil of bitter almonds, or 
essence of mirbane. No less than 150 tons of this 
perfume are used in scenting soaps and other toilet 
requisites. Benzine has the useful property of dis- 
solving fats, resins and india rubber, and is therefore 
of much value in the cleansing of goods by the dry 
cleaning method, an~ also in the forming of india 
rubber solution, so well known to lovers of the cycle 
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and the football. In 18z0 naphthalene was discovered 
in tar by Garden. This is a substance from which we 
derive some of our most beautiful colors, ranging from 
a buttercup yellow on the one hand to reds, pinks, 
greens, and scarlets. To entomologists this naphthalene 
is of interest, as it is now considered the best preserva- 
tive for cases of moths, butterfiies, insects, and other 
natural history specimens. 

In 1832 anthracene was discovered by Dumas. It is 
now of immense importance, as it forms the base from 
which that beautiful and well known color Turkey 
red is now obtained. 
From time immemorial 
this valuable dye has 
been derived from the 
roots of the madder 
plant, the coloring prin- 
ciple of which is called 
alizarin. But in 1868 
two German chemists, 
Graebe and: Libermann, 
discovered a method of 
making artificial aili- 
zarin from the coal-tar 
product anthracene—a 
discovery which has 
completely revolution- 
ized the dyeing and 
calico- printing indus- 
tries. The excitement 
in the dyeing and coal- 
tar industries was im- 
mense. Anthracene, 
which formerly was 
considered a useless by- 
product, sold at a few 
shillings a ton and util- 
ized as a cart grease, 
immediately rose in 
price and shortly after 
this discovery com- 
manded something like 
$500 a ton. This artificial alizarin has now entirely 
superseded the natural product from the madder 
plant; and the cultivation of madder, which was 
once a great and flourishing industry, has now dwin- 
dled away, and in the course of a few years will prob- 
ably be altogether extinct. 

Phenol, or carbolic acid, discovered by Mitscherlich 
in 1834, being one of the most powerful antiseptics 
and disinfectants, purifies the atmosphere from noxi- 
ous gases and destroys the infectious germs of disease. 
Its valuable antiseptic properties have been intro- 
duced into surgery with great success by the present 
Lord Lister, president of the Royal Society. From 
carbolic acid is obtained a valuable series of coloring 


matters, ranging from a beautiful yellow, i. e., 
picric acid, to reds, 
oranges, browns and 


many other colors. 

The wonderful sub- 
stance, aniline, is found 
only in small quantities 
in coal-tar, and its pro- 
duction on a sufficiently 
large scale for indus- 
trial purposes only be- 
came. possible when 
Zinin, in 1842, showed 
it could be made from 
nitro-benzine, or the 
artificial oil of bitter 
almonds, already men- 
tioned. All the aniline 
for the production of 
the innumerable beau- 
tiful colors is obtained 
from this derivative of 
benzine. In 1856 Dr. 
William H. Perkin. 
then a young man of 
18, was engaged experi- 
menting oon _ aniline 
with a view of making 
an artificial quinine. 
Though his experi- 
ments in that direc- 
tion were a_ failure, 
they were the means of 
his making the great 
discovery of the first 
aniline color, namely, 
mauve, and from these 
experiments has arisen a world-wide industry. In 
1858, Prof. A. W. Hofmann discovered the magnifi- 
cent color magenta, or aniline red, one of the most 
brilliant colors known to the dyer. Then came in 
quick succession greens, violets, blues and yellow color- 
ing matters, all the hues of the rainbow, and at the 
present day the number and varieties of colors are 
bewildering. 

We are indebted to coal-tar not only for beautiful 
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colors, but also for some of our most valuable drugs. 
The valuable drug antipyrine, discovered in 1883 by 
Dr. Knorr, of Erlangen, is considered even better than 
quinine as an assuager of fevers, and is much cheaper 
in price. Another is thallium, discovered by Skraup, 
which has the special power of mitigating yellow 
fever, or the “yellow Jack,’ the dread of every colonist. 
Phenacetine is still another, possessing valuable 
antipyretic properties. Sulphonal, discovered by Prof. 
Baeyer, is a hypnotic. But perhaps the most remark- 
able substance obtained from tar is saccharine, 220 
times sweeter than cane-sugar, useful for sweetening 
fruit preserves, jams, jellies, etc., where ordinary cane- 
sugar would mold and ferment_in course of time. A 
most interesting and important property is that it does 
not nourish and fatten the body as cane-sugar does. 
Hence it is of value in certain troubles like diabetes, 
where it is often recommended by the physician for 
sweetening tea or coffee in place of cane-sugar. 

Vanilin, now obtained from this tar, is a delicate 
fiavoring essence resembling the true vanilla from the 
vanilla bean, and the cultivation of the plant in the 
Cordilleras and Mauritius has been greatly restricted 
from the introduction of this artificial vanilla. By 
mixing essence of mirbane with a certain proportion 
of this coal-tar vanilla, Lord Roscoe has prepared a 
delightful perfume known ‘as white heliotrope, and 
many of the pleasant perfumes which play an impor- 
tant part in the toilet of every pretty maiden and 
courtly dame are extracted, by the magic of chemistry, 
from that black and ill-smelling substance, tar. 

——___—__o+9+ 2 _____. 
Glycin and Hydroquinone Developer. 

After considerable experiment we have found the 
combined glycin and hydroquinone developer to be 
not only very effective and durable, but also one of 
the cleanest yet tried, which makes it particularly 
suitable for amateurs whose dark rooms have to be 
bath rooms, for it will not stain marble, towels, or the 
hands, should any of the developer come in contact 
with them. 

It is also a very fiexible developer, capable of being 
adjusted to most any kind of exposure, by simply 
adding, from time to time during development, a few 
drops at a time of the carbonate of potash solution, 
strength of one ounce dissolved in ten ounces of water, 
or instead, a solution which has previously been used 
and kept for a few days. 

In one mixing it is possible to develop two dozen 
plates in succession, one as clear as the other. The 
developer is absolutely free from producing chemical 
fog, even during prolonged development. 

Two solutions are prepared as follows: 


No. 1. 
Glycin (Hauff)......... .....0-8. 180 grains or 12 grammes. 
Hydroquinone.............. -- 60 grains or 4 grammes. 
Carbonate of potash. 180 grains or 12 grammes. 
Sulphite of soda, crystals...... . 690 grains or 45 grammes. 
Water, hot or very warm......... 1044 oz. or 300 c.c 


In hot weather it is advisable to preserve it in small 
bottles, and place in lower part of icebox. 

No. 2. 
Carbonate of potash......... Ssiseigte cee 
Water (cold)............ 

For use, take one part of Solution No. 1 and two 
parts of No. 2. Bromide of potassium is not neces- 
sary, as the negatives will be clear without it. 

With a slight modification it is possible to produce 
with this developer, very good negatives from plates 
which have been greatly overexposed by using the 
following solution: 


No. 3. 
GUY CII es eiaeies ce ecsestca see venns %5 grains or 5 grammes. 
Sulphite of soda, crystals........ 450 grains or 30 grammes. 
Carbonate of potash.............. 390 grains or 26 grammes. 
Bromide of potash...............0. 15 grains or 1 gram. 
Water, warm....... mieeieasiewiears | Sass 20 ozs. or 625 c.c. 


This solution can also be used repeatedly. For 
doubtful cases, as an overexposure, it will be a very 
sure way to use half and half. That is, mix of Solu- 
tions No. 1 and No. 2 only half the quantity needed, 
and add the other half from Solution No. 3. 

For ordinary exposures with the developer showing 
a temperature of 70 deg. F., the image usually appears 
in about twenty seconds after the plate is covered 
with the developer, and development is generally com- 
pleted in about four to five minutes. If at this time the 
plate is not sufficiently dense when viewed by trans- 
mitted light, it is only necessary to continue the devel- 
opment until the desired density is reached. 

a 
Electromotive Force Developed Between 
tized and Unmagnetized Iron. 

It has. been found that if two iron electrodes are 
placed in acidulated water, one of these, upon being 
magnetized, becomes positive to the other, causing 
an electromotive force to be set up.. The experiments 
of Dr. Hurmuzescu have shown that up to a magnetiza- 
tion of 7,000 units the curve which unites the electro- 
motive force to the strength of the magnetic field de- 
veloped in the iron has a form analogous to the curve 
of magnetization of iron, that is, the electromotive 
force, increasing at first with an increase of magnetiza- 
tion, afterward increases more slowly. M. René Pail- 
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lot has extended these researches to very intense mag- 
netic fields, and finds that the electromotive force 
seems to arrive at a limit beyond which it cannot be 
increased by further magnetizing the iron. In order 
to reach this limit a very intense magnetic field was 
needed, and this was obtained by using the semi- 
circular electromagnet devised by Dubois, by which in 
the intrapolar space a magnetic field as high as 30,000 
units is obtained. The experiment was carried out with 
electrodes in the form of iron wire carefully annealed; 
these were placed in the vertical branches of a tube 
bent up at each end, and filled with a dilute solution 
of acetic or oxalic acid. One of the branches of the 
tube, containing an electrode, is placed in the magnetic 
field between the poles, and as the lower straight por- 
tion is 12 inches long, the second branch with its elec- 
trode is entirely outside the field. The electromotive 
force, which was very small, was read by a Lippmann 
electro-capillary voltmeter, sensitive to the 10,000th 
part of a volt. The magnetic field was measured by the 
ballistic galvanometer. A number of observations 
were made, which agreed very closely, and the results 
are expressed in the following table: 


Field Electromotive Fieid Electromotive 
strength H. force volts, strength H. force volts. 


804.000... ee peeeeees 0.0022 
1698...... 


It will thus be seen that the electromotive force de- 
veloped between magnetized and unmagnetized iron 
cannot be made to pass a certain limit. This limit, 
which is 0.0330 volt, is reached when the iron is mag- 
netized to 25,000 units, and is not increased at a field- 
strength of 30,000 units, which is about as high as can 
well be obtained. The value of this limit depends 
somewhat upon the sample of iron and the strength of 
the acid, but does not vary greatly from the above. 

8 
STEAM HEAT WITH CONDENSING ENGINES, 
BY ALTON D. ADAMS. 

Industrial works have usually to choose between 
condensing engines and exhaust steam heat. If con- 
densers are used, most of the heat of steam is rejected 
in their water, and the heating system must be sup- 
plied from the boilers. Should it be decided to use 
the exhaust steam in the radiating surface, at a little 
more than atmospheric pressure, the power and ef- 
ficiency of the engine both suffer not only by the ab- 
sence of a partial vacuum, but also from the positive 
back pressure. A compromise is sometimes adopted, 
by using condensers in the summer and the exhaust 
steam for heating purposes in the winter. This ex- 
pedient makes a very material difference between the 
power of engines in warm and cold weather, also in 
the amount of coal consumed. The steam consumption 
per indicated horse power increases by 25 to 30 per 
cent during the cold season. Besides this loss of 
efficiency, the maximum power of an engine, working 
at one-quarter cut-off, would be reduced about 27 per 
cent by changing the exhaust connections from con- 
denser to heating system, provided that five pounds 
back pressure is carried in the exhaust steam-pipes. 
Fortunately it is no longer necessary either to waste 
the heat of exhaust steam, when wanted for heating 
purposes, or to reduce by one-quarter the efficiency 
and outputs of engines during one half of each year. 
A vacuum of 26 inches may receive the engine exhaust 
for twelve months of the year, and the heat of this 
steam be applied for general warming to any extent 
desired. This desirable result is accomplished through 
the vacuum system of steam heating. The heating 
surface of this system, when operating with exhaust 
steam, does the work of a condenser; that is, it 
changes the steam to water and thus produces a partial 
vacuum. The latent heat of the steam, instead of 
heating condensing water, warms the air of spaces in 
which radiators are placed. The latent heat of steam 
in a partial vacuum is even greater per pound than 
at atmospheric pressure, and the heating power of 
the engine exhaust remains nearly constant, what- 
ever the pressure, if rightly applied. To ensure the 
constant fiow and condensation of steam throughout 
the heating system, air and water must be removed 
from the radiating surface as fast as they accumulate. 
This is effected by arrangements of suction pipes and 
valves that ensure the removal of air while they 
prevent its entry, and by suitable return pipes for the 
water. 

As a result, the heating system when in use is con- 
stantly filled with steam of the pressure at which 
the vacuum is operated. The radiating surface for 
general warming will obviously have its greatest con- 
densing action in the coldest weather. If this surface 
for general warming is the only one that may be used 
to maintain the vacuum, this vacuum must vary with 
the outside temperature. To avoid such variation of 
the vacuum against which the eng-nes work, and to pro- 
vide for condensation during hot weather, a condenser 
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of one of the usual types should be provided, to oper- 
ate in connection with the general heating system. 
If the exhaust is only sufficient for warming purposes 
in the coldest weather, the vacuum will be main- 
tained by. the condensation in the heating system. In 
warmer weather a part of the exhaust must be con- 
densed by the use of water in the condenser, and 
when no general warming is required the regular type 
of condenser may do all of the cooling. ‘This use. of 
a heating system as a condenser for engines saves 
either the entire cost of fuel for general warming 
during the winter, or adds a material per cent to en- 
gine capacity and efficiency. The temperature of 
steam is only about 140 deg. F. in a vacuum of 24 
inches: In other words, each pound of steam on con- 
densation in a high vacuum gives up more heat units 
than at open air pressure, but the temperature at 
which this energy is liberated is greatly reduced. The 
vacuum heating system will warm as much space with 
a given weight of exhaust steam, as though operated 
at or slightly above atmospheric pressure, but a much 
larger amount of radiating surface must be employed 
for the purpose. Radiating surface is effective for 
warming purposes in proportion to its elevation in 
temperature above that of the surrounding air. The 
actual amount of heat given off per hour by a square 
foot of radiator surface per degree, of temperature dif- 
ference, varies with its construction, the movement of 
the air and other factors, but two heat units may be 
taken as an average figure. On this basis one square 
foot of radiation, supplied with steam at five pounds 
above atmospheric pressure, and with a temperature 
of 227 deg., delivers 314 heat units per hour to 
air at 70 deg. temperature. In contrast with this re- 
sult, one square foot of radiator surface, heated by - 
steam in a vacuum of 24 inches, has a temperature of 
140 deg. and supplies only 140 heat units per hour 
to the surrounding air at 70 deg. under like conditions. 
To produce the same general heating effect the vacuum 
system must, therefore, contain two and one-quarter 
times the radiating surface that would be necessary 
for steam at five pounds pressure. Assuming that one 
square foot of radiating surface is in use 1,500 hours 
per year, at five pounds pressure, with surrounding 
air at 70 deg. F., it gives off 471,000 heat units during 
that period. If steam for this heat is taken directly 
from a boiler with an efficiency of 70 per cent, the 
coal consumed per square foot of heating surface must 
contain 672,888 heat units. At 13,500 heat units per 
pound, the coal per year for each square foot of radia- 
tion amounts to fifty pounds. With coal at $3 per ton, 
fifty pounds cost 7.5 cents. In order to use the 
vacuum system of heating with steam from condensing 
engines as above, one and one-quarter square feet of 
radiating surface must be added to each square foot 
necessary with steam at five pounds above air pressure, 
to give off an equal amount of heat. No increase is 
required for the vacuum system in the size of pipes 
to the heating surface, since the necessary weight of 
steam is not larger than at five pounds pressure. The 
cost of 1.25 square feet of rough heating surface, con- 
structed with 1 or 1.25-inch pipe, as is common in 
industrial works, is 15 to 20 cents. Coal alone, during 
a single season was found to cost yearly 7.5 cents per 
square foot of heating surface in a system at five 
pounds pressure. When to this fuel outlay there is 
added the interest on investment for boilers to supply 
the heating system independent of the exhaust steam, 
the total will probably equal the cost ‘of extra heating 
surface for the vacuum system in a single year. If 
the cost of decreased capacity and efficiency at the 
steam engine is figured for the case where condensing 
operation is abandoned, in order to supply exhaust to 
a heating system, this cost will be found to represent 
a very large annual interest on an outlay for the ad- 
ditional heating surface necessary in a vacuum sys- 
tem. 

In summer as well as in winter the heat of ex- 
haust steam from condensing engines may be put to 
useful work. Among the most commonly desired ef- 


.fects in summer are cooling and ice making. These 


processes are readily carried on by the heat of vacuum 
exhaust, on the absorption system of refrigeration. 
On this system, heat instead of mechanical power sup- 
plies most of the energy necessary to keep up the set 
of operations by which ammonia conveys heat from the 
substances cooled. This heat can be extracted from 
tubes in which the engine exhaust condenses, by the 
ammonia solution. 

Where condensers are operated only during the 
summer, the exhaust is used for steam heating at a 
little above atmospheric pressure in the winter. 


et 


The law enacted at the last session of the Con- 
necticut Legislature regarding the speed of automo- 
biles went into.effect August 1. The law limits the 
speed of all power vehicles to 12 miles an hour in 
cities and 15 miles on the country roads. If the 
driver of -a horse holds up his hand to an approaching 
automobile the operator must stop immediately. A 
penalty of not over $200 is attached to the statute. 


AUGUST 24, IgOI. 


Automobile News. 

It is said that the Mors racers of 28 nominal horse 
power, of which several, including Fournier’s, were in 
the Paris-Berlin race, are required to do a kilometer 
in 32 seconds before they are passed by the makers. 
This is just a shade under 70 miles an hour. The 
nominal power of these machines is believed to be 
much less than the maximum of which they are cap- 
able. Their weight is put at 2,860 pounds, as against 
2,640 pounds for the Panhards of the same nominal 
power, says The Automobile. 

The 7 horse power Renault voiturettes which per- 
formed so remarkably in the same race are said to 
weigh but 870 pounds. They are fitted with De Dion 
motors, giving a maximum of 8-horse power. 


Consul Chester reports from Budapest, June 29, 1901: 
The first Automobile Exposition in Hungary was 
opened on the 17th instant. About seventy machines 
were on exhibition. The only American make was that 
of the Locomobile Company of America, which was 
represented by two steam automobiles. It has only 
one agent in Vienna for the whole monarchy. The 
German firm of Benz & Company put on a motor 
machine, as did the French firms of Peugeot and Dar- 
rocq, all of which have appointed agents in Budapest. 
Austria was represented by Daimler.-& Company and 
the Braun Automobile Company, with a motor and 
an electrical machine, respectively. Hungary’s home 
manufacture consisted of an electrical autotricycle 
made by Geza Szém, electrical engineer in that city. 
The Velodrom Company, of Budapest, agents for the 
Peugeot machine (French), made the best showing, 
with pleasure automobiles, government post-collection 
tricycles, and delivery wagons. American manu- 
facturers should at once represent themselves here. 


The coasting race from Spa to Malchamps, organized 
by the Belgian Automobile Club, was run on the 21st 
of July and proved an interesting event. This route 
has 3.4 miles of a very steep grade, such as is char- 
acteristic of the Ardennes region. Osmont, on a De 
Dion motocycle, was the winner, and climbed the 
grade at’a speed of over 36 miles an hour, in 5 min. 
21 2-5 sec., thus beating considerably the previous rec- 
ord made by Baron de Crawhez of 7 min. 21 sec. In 
the voiturette class (up to 880 pounds) Orban-Viot was 
the winner, in 12 min. 57 3-5 sec., on a De Dion ma- 
ehine. A much better performance was made by Baron 
Joseph de Crawhez on a 28 horse power Panhard ma- 
chine, in the heavy vehicle class, or 7 min. 37 4-5 sec. 
In the light vehicle class, Roland, on a Gobron ma- 
chine of 9 horse power, made 7 min. 461-5 sec. The 
weather was fine, and the race was watched by a large 
crowd. The coasting races organized in France and 
in Austria will no doubt prove equally interesting. 
The former of these has been fixed for the 11th of 
August, and takes place over the celebrated Raffrey 
grade, near Vizille, which is four miles long and 
slopes from 7 to 13 per cent, with an average of 9.3 
per cent. It has been organized by the Dauphinois 
Club, and affords an excellent test for the machines. 
On the 15th of September will be held the Schottwien- 
Semmering coasting race, arranged by the Austrian 
Automobile Club. It will include motocycles, voitu- 
rettes, light and heavy machines, and a fifth class for 
electrics. 


In the travels which the Etat-Major of the German 
army have been making through all parts of the 
country, automobiles and motocycles are used almost 
exclusively. . The officers are thus enabled to cover a 
considerable stretch of country without fatigue, and 
to visit all the important military posts. The bicycle, 
with petroleum motor, is also coming into favor among 
the officers. In the grand maneuvers, horses are now 
almost entirely replaced by automobiles and bicycles 
for the officers’ use. In France the coming maneuvers 
will be of exceptional importance, and it is said that 
a number of specially designed automobiles will be 
used. These have been carefully studied with a view 
to the various needs of the army and will be given 2 
thorough trial. A notice has been recently issued that 
those who wish to make their annual 28 days of ser- 
vice during the fall maneuvers as automobilists with 
the machines belonging to them, are to make a demand 
to that effect at the recruiting offices. The daily allow- 
ance for these machines has been fixed this year at 
$2.40 per day for the voiturettes and $4 a day for the 
machines of 8 horse power and over, in addition to 
the regular army rates allowed to the soldiers. In 
Italy the Minister of War has decided to study a 
special type of military automobile which shall be 
adapted to all the services which such a machine 
should render in time of war. When this machine 
has been designed, the Minister of War will have a 
certain number of them built, and will then establish a 
series of annual prizes to be awarded to those of the 
constructors who show the greatest aptitude for building 
machines for army use. -In this way the army will 
always know where to find the machines it may need 
at any given time, and will not be obliged to spend 
great sums every year in the construction of a type 
of machine which is constantly being improved. 
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Electrical Notes. 

A 160-foot mast has been set up at Siasconset, Mass., 
for the wireless telegraph station which will receive 
messages from the Nantucket lightship. The ground 
connections were made by placing eight heavy metallic 
plates, 2144 by 8 feet, in the ground. 


The cardinal’s hat has been conferred upon Agostino 
Riboldi, Bishop of Pavia, who is well known for his 
work in physics, and especially in electricity. Several 
other ecclesiastics interested in electric subjects have 
recently been raised to the episcopal throne. 


Nikola Tesla is about to establish his first wireless 
telegraph station at Wardenclyffe, nine miles from 
Port Jefferson, L. I. Two hundred acres of land have 
been purchased, and the necessary bifildings will be 
put up at once. The main building will contain a 350- 
horse power electric plant. This will be the first of a 
chain of stations by means of which Mr. Tesla expects 
to communicate with all parts of the world. 


An interesting report has recently been issued of the 
work done during 1900 by one of the chief Berlin 
laboratories, which make a special feature of analyzing 
calcium carbide and the various aceessories required 
in acetylene generation according the specifications of 
the German Acetylen Verein, says the English Elec- 
trical Review. Of the samples of large carbide tested, 
36 per cent evolved less than 285 liters of gas per kilo- 
meter (4.53 cubic feet per pound); 52 per cent evolved 
between 285 and 290 liters (4.53 to 4.62 feet); 8 per 
cent evolved between 290 and 300 liters (4.62 to 4.76 
feet); and only 4 per cent gave more than 300 liters. 
The samples of granulated carbide gave on an average 
210 liters (3.33 feet), the yield sometimes falling to 
150 or 180 liters (2.4 to 2.9 feet); and much of this 
stuff was “guaranteed 300 liters.” 


The electrophone is enjoying increasing popularity 
in London. The London Electrophone Company have 
recently reduced their rates and now it will be possi- 
ble for one to enjoy unlimited supplies of music, 
speeches, and so forth, for less than four cents per 
day. The company intend to reduce their tariff from 
its present rate of $50 to $12 per annum, and .there 
will be no extra charges for installing the system into 
a private house, or for maintenance. The company 
has recently introduced several new devices in the 
apparatus which considerably improves it. One of 
the most important is a loud-sounding receiver. With 
this device it is only necessary to turn the switch, and 
everyone within the room in which the receiver is in- 
stalled is able to hear. The instrument is already con- 
nected with the Grand Opera House, leading amuse- 
ment halls and churches in the metropolis. The 
company also proposes to introduce a traveling tele- 
phone, applicable to railway carriages. 


The telegraph department of the British Post Office 
has been carrying out some important experiments 
between London and Glasgow with a new device to 
cheapen the cost of transmitting telegrams. The ap- 
paratus is the invention of a French engineer named 
Mercadier, and by its application it is possible to 
forward twelve messages over one wire. The system 
may also be duplexed, so that when the exigency 
arises, twenty-four separate messages may be dis- 
patched over the same wire. The apparatus is ex- 
tremely simple in its design. At the sending end of 
the trunk wire are twelve short wires connected with 
twelve sending. keys. The currents are interrupted 
by twelve rapidly vibrating metal reeds, each of which 
oscillates at a certain speed. At the receiving end of 
the wire are attached another set of twelve short wires; 
in this instance connected to twelve telephone re- 
ceivers, each of which is fitted with a membrane capa- 
ble of vibrating only at a rate synchronous with one 
of the vibrators at the sending end of the wire. When 
the messages are dispatched the twelve messages en- 
ter the wire with a certain vibration. When they 
arrive at the receiving station they pass through a 
microphonic receiver which increases their strength, 
and then each current enters the telephone receiver 
corresponding to its vibrations. Owing to the bad 
weather which has been experienced in England, the 
experiments have not been entirely successful, but 
when certain improvements in the apparatus have 
been embodied, there appears every possibility of the 
postal authorities adopting the invention. For some 
time past there has been an agitation in England for 
the reduction in the cost of. transmitting telegrams. 
At present it costs twelve cents to forward a tele- 
gram of twelve words to any distance, and the public 
desires it to be reduced to six cents per message of 
the same length. The telegraph authorities contend 
that the expense of maintaining the .wires and the 
cost of erecting new wires to cope with the increased 
traffic preclude the possibility of such a reduction 
being carried out until the cost of transmitting tele- 
grams is reduced. The authorities hope that by 
means .of this device it will be possible to increase 
the carrying capacity of the existent wires twelve- 
fold, in which event the idea of six-cent telegrams 
will be realized. The new system is fully described 
in the current SUPPLEMENT. 
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Engineering Notes, 

Comparison of the economy of the compound and 
triple-stage expansion types of engines in similar work 
and in vessels substantially the same, extending over 
one year in both cases, shows that the triple stage 
engine cost less for coal by 18 per cent, the cost of up- 
keep being no greater with one type than with the 
‘other. 


On a private railroad, used chiefly to carry coal to 
and bricks from a brickyard in Prussia, a locomotive 
using alcohol as fuel is used. It was built for a 
society for the promotion of the use of spirits, which, 
in that part of the world, are largely produced in dis- 
tilleries of large landholders, to utilize sirup pro- 
duced in making beet sugar, unmarketable potatoes, 
etc. 


Trade reports in various lines throughout the coun- 
try, as shown by the journals representing manufac- 
turing interests generally, say that there is no anxiety 
as to fall prices, nor any as regards the prevalence of 
strikes, outside of the loss of trade in districts im- 
mediately affected. No fears exist as to the crops and 
all lines are stocking up to be ready for trade when it 
arrives. 


Contrary to the general belief the engines of torpedo 
boats are not at all extravagant in‘the use of steam, 
but approach high economy, considering that they are 
driven regardless of cost, the sole view being to get 
the highest possible piston speed in the shortest time 
with forced draft of greatest intensity—an air pressure 
of six inches in the fire-rroom in the case of the 
‘Bagley,’ built by the Bath Iron Works. The coal 
burned per initial horse power was only 1.88 pounds 
per hour, with a consumption of 68 pounds per square 
foot of gas. 


This paragraph from The Engineer, London, has a 
certain interest at this time: “As comparisons between 
English and American workmen are everlastingly crop- 
ping up, we quote from a local. press representative 
who interviewed Mr. Stewart, in charge of the British 
Westinghouse Company’s works at Trafford Park. He 
said: ‘Well, I guess it’s like this: The British work- 
man (skilled man) works mighty hard and well; if 
you show you have some snap in you he will soon 
let you see that he possesses snap also. They soon 
fall into their work under our methods and we jog 
along well, getting the full quantity of work out of 
everybody.’ ” 

The “American Invasion” continues to invade for- 
eign countries, capturing large orders from the natives 
thereof, who profess to feel that they have hereditary 
rights in the trade of their own country which out- 
landers are bound to respect. The British Westing- 
house Company has just placed a large order for a 
shop outfit of shafts and pulleys with the American 
Iron and Steel Works of Pittsburg, this concern having 
taken the contract against bidders from English and 
German manufacturers. An old adage says that there 
is no friendship in trade; there seems to be a lack of 
patriotism also, so called, which forbids people from 
buying at home when they can buy abroad at more 
satisfactory prices. 


An icing station for. refrigerator cars at Chicago 
is described in a recent issue of The American Engi- 
neer. The refrigerator cars are placed on a track 
beside a trestle which carries the ice cars, and the 
ice is run from the ice cars upon a long platform 
which is the right height to skid the ice into the 
tanks in the refrigerators. The approach to the 
trestle is inclined and is about 590 feet long. The 
icing platform is 156 feet long and is level. The trestle 
is 300 feet long and about one-half is on the grade. 
About 350 cars are iced per month, 4,000 to 4,500 
pounds of ice being used for each car. With this 
arrangement the ice may be carried along the platform 
in a small truck, from which it is broken up and 
then dumped into the cars. 


A foreign contemporary says: “Heavy censure has 
fallen upon English engineers because they have not 
constructed works for building locomotives. Why 
should orders go to the United States for railway en- 
gines? Why not keep the trade in this country? The 
answer to all this is that locomotive building represents 
a form of investment that may or may not prove re- 
munerative; in one word, the lack of power 
to build locomotives for foreigners is not due to in- 
dolence, failure to understand the situation, or igno- 
rance of the facts, but simply to the conviction that 
money invested in locomotive works could not be made 
to pay adequate dividends. All the complaints 
urged against British methods work out in the main 
to a statement that, as a manufacturing people, we are 
not sufficiently speculative; we are content with 4 or 
5 per cent when we might have had 25 or 50 per cent.” 
This is a flat statement that locomotive building in 
England is not profitable; if it is correct we cannot un- 
derstand why such strenuous objection should be made 
to other people building them, and why English and 
colonial railway managers in all the ends of the earth 
are bitterly upbraided for sending orders to us. 
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THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 

Although the aerial cable or rope tramway system of. 
transportation is old, and well recognized as one of the 
standard methods of transferring freight, the recent 
modification which is shown in the accompanying illus- 
tration is distinctly novel and of considerable interest. 
The ordinary cableway is operated by a rope of 
fiber or metal, which is attached to the drum of 
the stationary engine which furnishes the hauling 
power. The fundamental difference between the old 
system and the one here shown is that the motor forms 
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part of the traveling carriage on which the load is sus- 
pended. 

As usually constructed, the weight-carrying cable is 
supported from projecting arms, which are fastened 
directly to stout wooden or iron poles, the height of 
the cable above the ground varying from 20 to 50 feet, 
or more, according to the nature of the buildings or 
other obstructions which have to be cleared. This 
supporting cable forms a track for the trolley as in 
the ordinary cableway; but here the resemblance 
ceases. Above the cable rope is suspended the feeder 
wire, as in the ordinary street railway trolley system, 
the wire being attached to the posts which support 
the cable and tied in such a way that it is held directly 
above the cable at a distance of about 18 inches.. The 
trolley wire is itself carried by a supporting wire, from 
which it is suspended by means of a short wire with 
insulated fastenings. The traveler or trolley runs 
upon the main cable by means of a pair of flanged 
wheels, upon the axles of which are one or more small 
electric motors which take their current from the 
feeder wire by means of a trolley bar of the kind 
shown in the _ illustrations. 
From the frame of the traveler 
depends a stout bar which car- 
ries at its lower end a differ- 
ential pulley hoist, to which the 
freight which is to be trans- 
ported is attached. and hauled 
up clear of the ground. The 
electric controller from the trol- 
ley is operated by a couple of 
wires, which extend from the 
trolley and are made fast to the 
chain of the differential pulley 
hoist. In operation, the freight 
is hung from the pulley, hoisted 
to the desired height and start- 
ed on its trip by a pull on the 
controller wire. The trolley 
may be controlled either by 
motormen, two of whom are 
usually employed, one at each 
end of the system, or, if the 
line is of sufficient length to 
warrant it, a motorman may be 
located at intermediate stations. 
The control from these stations 
is worked by means of control- 
ler wires which extend up the 
trolley posts to the feeder wire, 
and the load ‘may be started 
or stopped from either of these 
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stations, or it may. be stopped at any desired position 
along the line by means of the controller wires al- 
ready referred to, which are carried by the trolley 
itself. 

The trolley can be operated at various rates of 
speed, and it is so arranged that, in descending grades 
and rounding curves, it automatically controls its 
own speed. When the weight reaches its destination 
the freight is lowered to the surface by hand. 

mete em I ee men A 
Mangoes in India, 

India is the home of the mango, They seem to 
grow everywhere in its tropical zone. They are found 
wild in the jungles and are highly cultivated in gar- 
dens and mango groves. The mango of Bombay is 
especially famous, and is one of the most highly prized 
of Indian fruits. 

The genus belongs to the cashew family, of which 
we have in the United States a native representative 
in the “sumac.” I believe there are some fourteen 
species known; some have been completely naturalized 
in the West Indies and other tropical countries. The 
most important species is the Magnifera Indica or 
“mango,” the Indian native name, of which there are 
numerous varieties. 

The tree is large and spreading, with leathery, 
lanceolate leaves and large terminal panicles of flow- 
ers. The fruit, like the apple of the temperate zone, 
varies greatly in size, shape, color, and flavor, being 
sometimes three or more inches long. The largest 
varieties weigh 2 pounds, but they are usually not 
larger than a goose egg. The mango is at first green, 
then becomes partly red or orange. color. Beneath 
the tough skin there is in the better varieties a rich, 
fleshy, delicious pulp, in the center of which is a 
large flat stone, to which the inner portion of the pulp 
is attached by coarse fibers, something after the man- 
ner of our clingstone peach. The poorer varieties are 
smaller in size, tough, and stringy, and are not edible, 
on account of their strong flavor of turpentine. One 
writer compares them to “a mixture of tow and tur 
pentine.” 

The mango season commences in this part of India 
in May and June, just before the monsoon. The “Al- 
foos” (or Alphonso) is claimed to be the best variety 
of the mango. The finest sell in the Bombay markets 
at the beginning of the season at 4 rupees ($1.30) per 
dozen, and later drop in price one-half. The other 
varieties cost according to quality, some as low as 3 
annas (6 cents) per dozen; in fact, “jungle mangoes” 
may be had for even less, but this wild kind is only 
eaten by the natives. 

Inarching is the favorite system of improving the 
mango by grafting in Bombay. 

The wood of the tree, together with sandalwood, is 
used by the Hindoos for burning. The bark possesses 
astringent properties, and when cut exudes a resinous 
and astringent gum. The natives make use of the 
leaves and leaf stalks in hardening the gum, and the 
undeveloped fruit (ground into a paste) is claimed 
to possess vermifugal properties. The seeds when 
boiled are eaten in times of scarcity of other food. 

The fruit is sent from the West Indies in the form 
of a sweetmeat, but in that state the sweetness has 
displaced the flavor. The green fruit, pickled and 
highly spiced, has for some years been exported from 
India to England. Fresh mangoes, for the first time, 
have been exported in large numbers from Bombay to 
London during the present season. It is claimed that 
they not only reach their destination in fairly good 
condition, but are fetching fancy prices, being superior 
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to the mangoes from ‘the West Indies. The cast-off 
wooden boxes used by the Standard Oil Company in 
shipping case oil to India are utilized in this enter- 
prise. This crude beginning promises to develop into 
a considerable trade. 

I am shipping this week, in a specially made case 
with plate-glass top, twelve mango grafts of nine 
different varieties to an enterprising horticulturist at 
West Palm Beach, Indian River, Florida. This is the 
second shipment, the first being m->1Je at about this 
time last year, but, on account of th delays attending 
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transshipments at London and New York, the grafts 
were about ten weeks in reaching their destination and 
were all dead on arrival. It is hoped better success 
will follow this consignment. 

Almost all the fruits of the Old World are said to be 
improved by being transplanted in American soil. If 
the Bombay Alfoos mango. can be thus improved; we 
shall have found a delicious fruit—Wm. Thos. Fee, 
Consul at Bombay. 

—_—_—__—+ 0 
A FIRE DEPARTMENT DT {LL SCHOOL. 
BY WALDON FAWCETT. 

Even with the present keen rivalry among the fire 
departments of the leading American cities in the 
maintenance of drill classes designed to afford in- 
struction in every branch of fire fighting and the sav- 
ing of human life at fires, the Boston Fire Department 
Drill School ranks as an exceptionally interesting in- 
stitution, and one wherein the training is as thorough 
as it well may be. 

Every pupil in the school during his attendance 
goes through all the maneuvers necessary to the hand- 
ling of the various pieces of 
machinery, ladders, etc., now 
used by modern departments for 
subduing all manner of fires 
under all possible conditions. 
This training does not, of 
course, include instruction in 
the management of steam fire 
engines, a class of duties for 
which a_ special branch of 
schooling has been provided. 

Every new member of the 
Boston department must attend 
this school for a period of thirty 
days, at the expiration of which 
time he is, if he proves sat- 
isfactory, placed ‘on probation” 
for six months. During this 
half year interval the recruit 
is in reality a regular member 
‘in all his duties and virtually 
is merely waiting for time to 
advance to the higher positions. 
About 5 per cent of the men 
who enter the drill school never 
get into the department. They 
come to a realization, of théir 
own accord usually, that they 
are not suited to the work, and 
thus it is only on rare occasions 
that the instructor is obliged 
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topinform any candidate that his work. is below the 
standard. Admittedly every unqualified person kept 
off the rolls benefits the general efficiency of the de- 
partment just as unmistakably as does added detail 
in the training of the eligible recruits. 

The course of instruction at Boston includes prac- 
tical work with all kinds of play pipes, cellar pipes, 
nozzles, extinguishers, hose-hoists, two, three, and 
four-way connections and the innumerable small ac- 
cessories employed in the most up-to-date practice. 
The students are compelled to put all these in turn 
into actual service; and, in consequence, when the 
prescribed period has expired, the novice is such no 
longer, but a thoroughly competent member, having 
every detail fresh in his mind and awaiting only 
actual experience at fires to complete his knowledge. 

As in all the most progressive schools in this coun- 
try extended attention is given to the subject of life- 
saving at fires and instruction in the uses of all the 
devices employed where human life is imperiled. One 
of the first pieces which the novice has to handle is the 
Pompier ladder, and he is taught that there is 
more of a knack in managing this single hardwood 
stick than would be imagined, since the top end car- 
ries most of the weight and has to be balanced care- 
fully at all times or it will topple over and get beyond 
the control of the fireman and fall to the ground. 

Instruction is also given in one of the most valuable 
uses to which the Pompier can ‘be put, namely, its 
employment supplementary to an extension. ladder. 
When the ladder proves too short by one, two or three 
stories it is often possible for a couple of men to run 
up and piece it out, with a scaling ladder, thus obviat- 
ing a delay which might prove very disastrous. That 
portion of the work which is the supreme test of a 
man’s nerve, the surmounting of the coping, when the 
man is in reality climbing up the under side of the 
ladder with the Pompier swinging clear of the wall, 
is not attempted until the recruits have been very 
thoroughly coached and have proven conclusively an 
ability to preserve clear-headedness under trying cir- 
cumstances. Of course the “chain-building”’ with 
scaling ladders is an important branch of the work 
and the men are kept at it until each crew can main- 
tain an almost continuous upward movement and 
reach a roof quicker than any extension ladder. 

The various styles of aerial ladders are explained 
and every man is made familiar with the working 
parts. For this purpose one of the regular companies 
of the department is sent to the drill yard and the new 
men receive practical instructions. The life gun is 
another feature of the equipment, the use of which 
is taught to the men, a very wise precautionary meas- 
ure, since every ladder truck in the city of Boston 
now carries one of these handy life savers, and a man 
maybe called upon to use the weapon at any time. 

Among the larger pieces in the 
use of which the school is drilled 
is the Haile water-tower. This 
is a most valuable piece of ap- 
paratus for use in operations 
against lofty buildings. It con- 
sists of a telescoping stand-pipe, 
capable of raising to a height 
of 65 feet and carrying a large 
line (4-inch) of hose up through 
the center, in such a manner that 
a horizontal stream of great 
force and capacity may be di- 
rected through the windows and, 
entering straight as it does, pen- 
etrate to the farthest corners of 
the building. The tower is raised 
by means of chemical pressure 
generated in a special tank for 
the purpose and acting through 
two long cylinders on the frame. 
The extension, or tip, is wound 
up much the same as on the 
large ladders. 

The value of the jumping net 
as a life-saver is most highly 
estimated in the Boston depart- 
ment, and every man in the 
training school is instructed not 
only to properly hold it, but as 
to the most approved manner of 
jumping into it from various 
heights ranging up to 30 feet. 
After a few trials it is an easy 
matter to land in a sitting pos- 
ture, the proper way, and it has 
been proven at the Boston school 
that a man can jump into the 
net from a height of 50 feet and 
suffer no inconvenience. How- 
ever, 30 feet is the limit required 
by the instructor. 

_————_- oe ———————— 
Conditions inthe Philippine 
Islands. 


Conditions in the Philippine 
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Islands as seen through British eyes are pictured: in 
a report of the British Consul at Manila, which has 
just reached the Treasury Bureau of Statistics. It says: 

“The gigantic nature of the task before the United 
States authorities in these islands is probably not 
understood in the United Kingdom. The group has an 
area of 114,000 square miles (about four-fifths of that 
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of the United Kingdom). The islands are very scat- 
tered, the extreme north and south being about 2,000 
miles apart. They are about 600 in number, though 
only 11 are of any size or importance. 

“The population is variously estimated at from 
8,000,000 to 10,000,000. 
w“To reduce this huge.tract of land and water to sub- 
jection the Americans have at the time of writing some 
60,000 troops and a small naval force The smallness 
of the latter and the lack of light draught vessels 
make it very hard to watch the coasts of the islands, 
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and the natives.on being driven from one are able 
to escape to another and. recommence operations. |The 
natives are in great measure badly armed and. un- 
skilled in the use of firearms, but are sufficiently well 
led to avoid general engagements, and confine them- 
selves to attacks on the lines of communication} At 
the same time they have a system of secret agents 
all over the archipelago who manage in various ways 
to collect funds for their war chest, Manila itself, as 
recent arrests have shown, being their best hunting 
ground. 

The configuration of the islands is very much in 
favor of the guerilla warfare carried on by the natives. 
Steep, volcanic ranges, large swamps and forests, 
along with a deficiency of roads, all tend to make 
the movement of troops and supplies difficult. The 
climate, too, especially in the rainy season, is trying. 
In spite of the above difficulties the United States 
troops have made great progress. y/fBosts have been 
established all over the islands, from which the troops 
make constant expeditions against any considerable 
force of natives coming together in their neighbor- 
hood, with the result of a very large and constantly 
increasing total of killed and wounded on the native 
side at small cost to the American forces. Owing, how- 
ever, to the fact that the peaceful cultivator: of one 
day can by digging up his weapons become the trucu- 
lent bandit of the next, traveling is not encouraged. 
The deportation of leading rebels to Guamyone of the 
Ladrone Islands, and especially of the Manila con- 
tingent, who although not actually in arms were 
directing and financing operations,~has had a very 
salutary effect, especially as deportation was coupled 
with confiscation of property: 

“A ‘Federal’ party has been formed to propagate pro- 
American opinions among the natives, in which the 
native judges and other officials are taking a leading 
part. Native provincial governments are in course 
of organization in the more pacified districts. Whether 
they will be a success or not is problematical. Ameri- 
can schools are being established all over the islands, 
the staffs of which are brought over from the United 
States. 

Prices continue high, especially rent. Few new 
houses have been built, and the infiux of American 
officials and’ their families still.continues. The re- 
sult of' this is that the most ordinary style of house 
becomes an object of keen competition, and rents have 
been in many cases quadrupled in the past three years. 
The average rent of a small house in the suburbs suit- 
able for four or five persons is now about £20 ($97) 
per month. 

‘There are no openings for Europeans here except 
with capital, the number of destitute and unemployed 
Europeans and Americans being constantly on the in- 
crease, There is no difficulty in filling up posts of any 
sort from the American volun- 
teers now being disbanded here 
in large numbers, many of them 
being men of superior educa- 
tion. 

“British interests in the Philip- 
pines are much larger than cur- 
rently supposed at home. There 
are about twenty British firms 
in Manila. Their importance 
will, perhaps, be best gaged by 
the fact that two out of the 
three banking establishments in 
the city are branches of well- 
known British corporations. 
They include the largest im- 
port and export firms, but en- 
gineering works, ship repairing, 
stevedoring and many other in- 
dustries are also represented. 
The larger firms have branches 
in most of the provincial ports 
as well as rice and sugar mills 
up country. The only railway 
in the Philippines, that from 
Manila to Dagupan, the port of 
the rice-producing district of the 
island, is the property of a 
British company, and many un- 
dertakings with foreign names 
are carried on mainly by British 
capital and energy. Taking into 
account the numerous insurance, 
shipping and other firms for 
which local firms are agents, it 
will be evident that British in- 
terests in the Philippines run 
into millions. 

“Trade in the year 1900 has 
been at a comparative standstill. 
In the early part of the year, 
owing to the general anticipation 
of a speedy pacification and sub- 
sequent boom in trade, large im- 
ports were made by the various 
firms in the islands. The coun: 
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try still continues disturbed, rendering retail trade 
impossible, with the result that all importers have 
large stocks on hand. Exports are suffering from the 
continuance of warlike operations. Owing to the in- 
security of life in many sugar-producing districts, 
owners of properties have not in many instances been 
able to visit their estates and, therefore, plant crops, 
the consequence being that in this and the Visayas 
districts the arrivals of sugar are trifling compared 
with those of past years.” 
————_§|_eor+ere—____ 
THE ELEVENTH CHALLENGER FOR THE AMERICA 
cCUP—" SHAMROCK II.” 

When the under-water form of “Shamrock II.” was 
laid bare in the Erie drydock, two facts were at once 
made evident: First, that G. L. Watson has designed 
an entirely original boat; second, that the much-talked- 
of towing experiment in the Denny testing tank were 
evidently responsible for the most striking departures 
in her lines from what might be called the orthodox 
form of a 90-foot racing cutter. It may further be 
stated, without much fear of contradiction, that with 
the exception of a certain fullness in the sections 
from about the wake of the mast forward for several 
feet into the overhang, she has the most refined form 
ever seen in a Cup challenger, not even excluding that 
beautiful: creation of the Herreshoffs, ‘‘Columbia.” 
Her afterbody, from the point of greatest beam, which 
lies not very far aft of the shrouds, to her narrow and 
shallow stem, has been refined to a degree which 
makes one ask how it can ever be possible for the 
boat to carry her great spread of 14,500 square feet 
of canvas; particularly as the peak of her club- 
topsail will be 175 feet above the waterline. Yet, 
carry it she does, and shows a stiffness, moreover, 
that is greater, if anything, than that of her prede- 
cessor “Shamrock I.” 

The accompanying end-on view of the yacht, whicli 
was taken from a point about 300 feet distant, and 
slightly below the level of her water-line, conveys 
a closely approximate idea of her midship section. 
It will be seen that Watson has returned somewhat to 
the midsection which distinguished his two most suc- 
cessful boats, “Queen Mab” and “Britannia.” There is 
not the slightest suggestion of the high bilges of 
the scow form, as seen in “Independence,” nor is 
there the compartive hardening of the bilges, as 
seen in “Columbia,” and even more markedly in the 
Herreshoff 70-footers of last season. So easy, in- 


deed, are the bilges that we have to go back to “De- | 
fender” to find their like, and they round into the- 


broad sweep.of the freeboard curve at the fin with 
a true reverse curve, without so much as a suggestion 
of a straight line in the floor. These featurés, taken 
with the rather full and round sections toward the 


bow, the finely-drawn-out run and quarters, and the’ 


easy curve and great length of the diagonals, point 
toward a form that will be easy to drive at the higher 
speeds, and will show but little of that 
wave-making tendency which was a 
marked fault in “Valkyrie III.” and 
“Shamrock I.” The model is distinctly 
original, and, as we have said, bears upon 
it the mark of the towing-tank. We 
venture to say that the model of the boat 
will commend itself -at the very first 
glance to any naval constructor who may 
chance to see the “Shamrock” in dry- 
dock. 

While the body of the boat would sug- 
gest great speed in fresh winds, particu- 
larly in running and reaching, we think 
that she will not prove to be relatively 
so speedy in light airs. It is surprising 
to find that the lateral plane shows an 
area of fin that is at least as large as 
that of “Shamrock I.” Watson and Fife 
are reported to have collaborated in the 
production of this yacht, and so striking 
is the likeness in depth and length of 
fin, and in shape of bulb, that one could 
almost believe, were it not for the utter 
dissimilarity of the body above, that one 
was looking once more at “Shamrock 
I.” In view of the splendid weatherly 
qualities of “Columbia,” whose keel is 
several feet shorter, one would have ex- 
pected Watson to have reduced his lat- 
eral plane, and so saved some 80 to 90 
Square feet of wetted surface. Of course, 
a long keel means a low center of gravity 
of the lead, with a proportionate increase 
in sail-carrying power; and the good re- 
sults are seen in the ease with which 
“Shamrock II.” carries her club-topsail 
in a fresh breeze. In lighter winds area 
of wetted surface becomes a factor of 
greater importance than ease of form, 
and in winds of 8 knots’ strength and 
less we look for “Shamrock II.” to show 
to less advantage. The dimensions of 
the hull are: Length on deck, 187 feet; 
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beam, 24 feet; 
draught, 21 feet 3 
inches. 

The sail-plan of 
the new chal- 
lenger is relative- 
ly narrow in pro- 
portion to _ its 
height. The steel 
pole mast of the 
“Shamrock” 
measures 158 feet, 
8 inches over all, 
and buries 8 feet 
8 inches in the 
hull, thus making 
the height from 
deck to truck 150 
feet. As the club- 
topsail extends 20 
feet .above' the 
truck the peak of 
that sail will be 
175 feet above the 
water-line; and if 
the yacht were 
ranged alongside 
the Brooklyn 
Bridge its club- 
topsail would ex- 
tend 40 feet above 
the roadway! 
Compared with 
its height the 
sail-plan will have 
a -comparatively 
narrow base, the 
boom being ex- 
actly 102 feet 9 
inches long, and 
the bowsprit 30 
feet outboard. 

Compared with 
“Shamrock I.” the 
new yacht has a 
End-on View of Shamrock II.Show- foot less beam, a 
ing Midship Section and Lofty Rig. few inches less 
draught, less displacement, less wetted surface, and 
over 10 per cent more sail area. She is also lighter 
in construction. In-her earlier trials against the older 
boat she failed to show any marked superiority; but 
in her later trials she seems to have “found herself,” 
and has beaten the Fife cutter under any conditions 
of wind and sea. 

i 
A NEW LUMINOUS FOUNTAIN. 

A recent number of the Transactions of the French 

Academy of Sciences describes a very ingenious 
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luminous fountain which owes its invention to Gustave 
Trouvé. Luminous fountains have been not the least 
attractive feature at every international exposition 
held since 1889. In a few public parks of American 
cities and in certain places of amusement abroad such 
fountains have been permanently installed. But it is 
safe to say that the great majority of people have 
never seen a luminous fountain. It is for these less 
fortunate ones that M. Trouvé has devised a portable 
apparatus which can be set up in a house and made 
to spurt streams of light which seem like luminous 
water. 

In order to overcome the difficulty of installing a 
system of water-pipes—a difficulty which has hitherto 
prevented the general introduction of luminous foun- 
tains—Trouvé decided to dispense with water alto- 
gether and to secure the effect of falling drops by 
means of grains of wheat, barley and rice and by means 
of small balls of colored celluloid. The rice and the 
celluloid proved most effective. 

In its general construction the apparatus includes 
a sheet-metal cylinder, the raised bottom of which is 
provided with a number. of incandescent electric 
lamps. Through an opening in the center of this 
bottom a blow-pipe extends. Within the upper portion 
of the cylinder a receptacle is supported communicating 
with the blow-pipe and resembling in form an in- 
verted mushroom, the stem of which constitutes a 
chimney-like passage for the escape of the wheat 
grains or celluloid balls contained in the receptacle. 
When air is forced through the pipe the grains or 
balls are blown up through the hollow stem to a con- 
siderable height, only to fall back again into the 
receptacle. 

In order to impart to the contrivance the appear- 
ance of a fountain the cylinder is provided with ra- 
diating bamboo rods, upon which a green fabric, prop- 
erly draped, is hung. This artificial basin can be 
adjusted at any angle to the cylinder and serves the 
purpose of receiving the balls blown through the 
central stem or nozzle, so that they may roll back to 
the receptacle in order to be discharged again. 

Light is thrown down upon the fountain by incan- 
descent lamps mounted in a reflector secured to the 
ceiling. The polychrome effect produced by the beams 
reflected by the balls is exceedingly picturesque and 
decidedly illusory. 

———>+-9-+- 
A New Rangefinder, 

A new rangefinder, invented by Prof. G. Forbes, 
F.R.S., was on view at the Bisley rifie meeting, says 
Nature. The want of a rangefinder that is portable 
and workable, that has not more than 2 per cent inac- 
curacy at 3,000 yards, and that does not require a 
telescope so large -as to require a stand, is much felt 
in infantry work, especially with maxims. All these 
conditions, says The Times correspondent at the meet- 
ing, are met by the one in question. It consists of an 
aluminium base, 6 feet in length, which 
can be folded in the middle and strapped 
across the back, and a field-glass carried 
in the usual fashion. The base is a 
square tube, hinged at the middle. Each 
half has at each end a doubly-refiecting 
glass prism. The rays of light from a 
distant object strike the outer pair of 
these four prisms, are reflected at right 
angles along each tube, and are then 
refiected at the two middle prisms into 
the two telescopes of the binocular, which 
can be easily fixed to the center of the 
base when in use in directions parallel 
to the original rays intercepted by the 
outer prisms. By the measurement of 
the angle between these rays the distance 
of the object looked at is determined. 
This angle is measured by two vertical 
wires, one in each telescope, seen by the 
two eyes. One of these wires is fixed, 
the other moved by a micrometer screw 
until the two wires appear as one at the 
same time that the object is seen dis- 
tinctly. The. instrument gives the dis- 
tance, in the hands of an _ ordinary 
observer, at 3,000 yards to within 60 
yards, at 1,500 yards to 15 yards. The 
6-foot base folds to 3 feet 3 inches, and 
weighs under 3 pounds. 

———_e e___- 

Yellow Glass for Fixed Signals, 

The use of yellow glass for the lamps 
of fixed signals is steadily increasing, 
says The Railroad Gazette. The latest 
installation is on the joint line of the 
Erie and the “Big Four,” between Marion 
Junction and Gallion; and this example 
will be of particular interest because the 
yellow lights will be used under more 
trying conditions than they have been 
subjected to anywhere else. Doubt has 
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been expressed on all sides whether a 
yellow which is dark enough to be quickly 
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distinguished from street and house lights would not 
under adverse conditions, such as a foggy atmosphere, 
be likely to be mistaken for red, and thus lead to con- 
fusion. It has been claimed that an engineman who 
should often find it difficult to decide whether or not 
a light was red would become careless and would put 
all reds and yellows in the same class; and thus would 
sometimes run past a stop signal, taking it for a home 
signal. 
rs 

VULNERABILITY OF THE SUPERPOSED TURRET. 

In a supplementary report of the Naval Board on 
Construction, of which Rear-Admiral O’Neil is presi- 
dent, extended reference is made to the weakness of 
the superposed turret looked at from the point of 
view of defense. The report contains a diagram of the 
“record practice” target made by the British cruiser 
“Terrible” plotted on a projection of the end-on view 
of the superposed turrets. There can be no question, the 
report says, that the placing of the 8-inch turret on 
top of the 13-inch turret considerably increases the 
danger of disablement of the 13-inch turret and also 
of the 8-inch turret itself. This is very conclusively 
shown in the following extract from a report on the 
protection of gun positions, wherein a comparison is 
made between certain foreign and our own battle- 
ships of the “Kentucky” class, by a well-informed 
officer of the navy. In regard to the chances of total 
disablement from either an internal accident or a 
small shell entering the port opening, he says: 

“A baseball tossed into one of the ports would fall 
directly into the 13-inch handling room, opening into 
which are the 13-inch magazines, and below which are 
some of the 8-inch magazines. In action, at least four 
charges would be exposed, either in the ammunition 
hoists or ready to be put into them. There can 
therefore be no reasonable doubt that the explo- 
sion of a large or even medium caliber shell in 
the 13-inch turret would not only inevitably 
destroy the guns’ crews and put the entire sys- 
tem out of action, but would, in all probability, 
explode the 13-inch and 8-inch magazines, as 
well as the 5-inch main magazines that are 
immediately adjacent to them, thus entailing 
the complete destruction of the vessel.” 

With reference to the additional danger of 
disablement of each turret, due to the fact 
of their superposition, he says: 

“T have appended a sketch showing a pro- 
jection of the end-on view of the superimposed 
turrets against a British ‘record practice’ tar- 
get; and on the latter I have plotted the actual 
record made by H. M. S. ‘Terrible’ in 1900. 
* * * The target, therefore, represents the 
fire of the guns on one side; that is, six 6-inch 
guns during four minutes. * * * The ‘Ter- 
rible’s’ record showed 104 shots and 80 hits 
with the 6-inch guns on the regular target (16 
by 20 feet). Seventy-nine of the 80 hits would 
have struck one or the other of the ‘Kentucky’s’ 
turrets. * * * Twenty-six and_ six-tenths 
per cent are on the 8-inch turret. As these 
shots would have passed over a single turret 
and been wasted, it is clear that the 8-inch 
turret, in this position, acts as a ‘save all’ for 
line shots going too high, and that consequent- 
ly its chances of being hit are much greater 
than if it stood by itself. * * #* 
‘Canopus’’ turret or shield against the target, it will 
be seen that it would have received 36 per cent of 
the 79 shots, or 45.5 per cent, thus illustrating the 
relative value of the low target.” 

The experience gained with the double turrets on 
the “Kearsarge”’ and “Kentucky” has been sufficient, 
says the report, to show that the features of the design, 
so far as they relate to the mechanical means of oper- 
ation, are successful; but the features of the design, 
so far as they relate to the efficiency of the super- 
posed turret as 2, weapon of offense, have not been 
developed by any practical tests. The guns have been 
fired at target practice in various ways, some defects in 
the gun mountings iave been developed and remedied, 
but no serious test of the four-gun turret, to compare 
its efficiency with the two-gun or one-gun turret, has 
ever been made. 

It is clear, from: the line of argument adopted in 
the beginning of this statement, that it is perfectly 
practicable to make a test of the turrets of the “Kear- 
sarge” ana “Kentucky,” which would determine the 
efficiency per gun from actual trial. 


The general outline of the tests would be as follows: - 


A large target should be used, say 60 feet long at 
the bottom, 20 feet high, and 30 feet long at the top. 
This target should be anchored and moored with its 
length parallel. to the course which the ship shall take. 
The firing should take place at ranges varying from 
about 2,500 to 1,500 yards, with the vessel moving 
from 6 to 8 knots per hour, and extend over a length 
of time of not less than twenty minutes. The ‘“Kear- 
sarge” should make the following runs over the course: 

(1) Firing the starboard 13-inch gun of the forward 
turret. 
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(2) Firing both 13-inch guns of the forward turret. 

(8) Firing all four guns of the forward turret. 

The “Alabama” should make the following runs: 

(1) Firing one 13-inch gun of the forward turret. 

(2) Firing both 13-inch guns of the forward turret. 

The “Brooklyn” should make runs similar to those 
of the “Alabama,” firing the 8-inch guns of the for- 
ward turret. 

Nore.—Actual hits only to count. 

These tests certainly should be made, and the results 
would be required to show a very high order of ef- 
ficiency in powers of offense to justify the adoption of 
a device which has such transparent defects in defense. 

a a_i el 
A New Weaving and Dyeing Process. 

A German engineer, Otto Hallensleben, has recently 
invented a most interesting weaving and dyeing 
process, which gives promise of making a revolution 
in those industries. The new process practically gives 
a monopoly in the manufacture of carpets and rugs 
of the Oriental type and of similar tufted and pile 
fabrics. The new method has been established on 
a commercial scale, and for our description we are 
indebted to Fielden’s Magazine. 

In the old process, which dates from 1839, the color 
is placed upon the yarns after they have been wound 
in position, side by side upon drums. The drums 
are provided with a collapsible section, and on their 
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trucks are operated automatically, traversing the 
whole length of the printing bed, backward and for- 
ward without stopping, unless checked to permit the 
printing of the various sections of the yarns staked 
off in conformity with the patterns which it is in- 
tended to reproduce in the fabric. For the checking 
of the trucks the Jacquard apparatus is used, the 
needles of which are put in action by a card coming 
in contact with them whenever the distance allotted 
for their journey is completed, in stopping them after 
they have traveled the width of one loop, two loops, 
etc., as required by the design. Thus, for instance, 
if the design requires that a certain color shall be 
impinged on section number 2, of the white yarn, or 
section number 20 for printing the second loop, or 
on section number 40 for the third loop, the card will 
be stamped accordingly and the truck carrying the 
color will be checked at the places indicated, to enable 
the printing to be done by means of an automatic 
device placing a pair of jaws in contact with the 
portion of the yarn that is to receive the special color, 
and the operation is performed by one or more small 
color pulleys, the number varying according to the 
class of yarn used for the fabric in the course of 
manufacture, whereby an ingenious combination of 
mechanical devices the exact amount of color re- 
quired is previously measured off so as to prevent 
all waste. On the other hand, the amount measured 
off and held between the top and bottom pulleys is 
utilized to the fullest extent, and not impinging on 
the surface of the yarn merely, as is clearly the 
case in the ordinary presses, but is thoroughly rubbed 
into the yarn by these pulleys, which are actuated 
by the jaws accompanying a reciprocating motion by 
the mechanism referred to. Section number 2 having 
been treated in this way, the truck recom- 
mences its journey until section number 20 is 
reached, when it is stopped in order that the 
process may be repeated, and so on until the 
whole yarn is colored and ready for the opera- 
tion of setting the colors. Any number of 
colors may be applied simultaneously by em- 
ploying a corresponding number of printing 
trucks. Without interruption the process con- 
tinues by bringing into action a device which 
automatically transfers the multi-colored yarn 
on a truck, conveying it to a steam tube 9 
inches in diameter, having its opening directly 
opposite the coloring machines; and the mo- 
ment the truck is admitted the door of the 
tube closes, steam enters the tube and the 
setting operation takes place in about a quarter 
the customary time. The process is a continu- 


ous one, the coloring and printing operations 


being duplicated, so that the second quantity 


eo Record Target, PLGA 2s Feist iivieleiatelscslace: waisgele ocean. siesiniive 
F GH, ** Canopus” 5 

f IJ G, Sloping Roof, area......... 

Superimposed 
Number 6-inch shots fired.........0s0.2. 0s 
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Number of hits on Superimposed Turrets 
Number of hits on 18-inch turrets—73.4 per cent 
Number of hits on 8-inch turret—26.6 per Cent......ccceccs-c0 ceeccess ane 
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Two 9.2-inch guns firing during. . doccccevcccccccccseccecees 


RECORD PRACTICE oF CRUISER sf TERRIBLE, ” PLOTTED OVER 


SUPERPOSED TURRETS. 


periphery an index is marked off in spaces equal to 
the width of the surface of the pile or loops required 
in the finished fabric. One end of the frame in which 
the drums are mounted can be lowered or taken away 
from the central shaft. Beneath the drums is a 
tramway on which a truck or carriage is run which 
contains a vessel holding one of the coloring mixtures 
required for. printing or coloring a section of the 
yarn, according to the design or pattern which it is 
intended to reproduce. When the truck passes under 
the drum, the pulley revolving in the color mixture 
impinges against the yarn and colors the portion of 
the surface marked off by the index. This process 
is repeated, the truck passing backward and forward 
and the drums turning so as to expose the portion 
to be printed in each case, while the coloring recep- 
tacles containing various colors are substituted, one 
for the other, until the whole surface of the yarn 
has been treated. Gum or starch is necessary to 
cause the colors to adhere, and in order to make the 
color penetrate the yarn and to remove the excess, the 
labor of two assistants is required to operate the 
scrapers. The excess color is entirely wasted. The 
collapsible drum permits of the yarn being placed 
on a temporary carrier and it is then conveyed to 
a steamer which sets the colors. It is then washed 
and dried and is ready for the loom. The process, 
while a great advance on the older ones, requires a 
great amount of labor and a considerable number of 
‘operators. The process is wasteful and to ‘some 
degree inaccurate. 

All these drawbacks are entirely r_moved by the 
new process. In general construction and action 
the coloring apparatus resembles a slide lathe with 
its compound sliding rest. The printing or coloriny 


of yarn is prepared for printing while the first 
quantity is being printed and steamed. The 
two sections of the machine are alternately 
used. The washing of the yarn is also auto- 
matically performed by special mechanism. 

Mr. Hallensleben’s other textile invention is 
a loom of the type known as double-fabric loom, 
by which two connected pieces of pile fabric 
are woven simultaneously and by one operation, 
being separated as the weaving proceeds by 
severing them in the center. Its weight is 
over 10 tons. It is 35 feet in width by 10 
feet in depth and 8 feet high. The work that is 
being done on it at present is the weaving of a 
Turkish fabric 10 feet in width. Looms of greater 
diameter and of the same construction can be built 
to manufacture fabrics 30 feet wide. 

ee 
The Current Supplement. 

The current SUPPLEMENT, No. 1338, is begun by an 
interesting article upon the “Georgia School of Tech- 
nology” accompanied by 10 engravings, showing the 
students weaving,. dyeing, etc. “Enameling at Paris” 
is an important technical article. ‘The Clarke Auto- 
matic Coaling and Weighing Barge” is accompanied 
by a number of engravings, showing in detail how the 
work is performed. ‘Amplification of Weather Fore- 
casts” is by Prof. Alfred J. Henry, and is illustrated 
by four engravings. “The Sculptures of Santa Lucia 
Cozumahualpa, Guatemala, in the Hamburg Ethno- 
logical Museum,” is a very interesting archeological 
article. ‘Some Recent Advances in General Geology” 
is an important paper. “The Mercadier Telegraph” is 
accompanied by many diagrams. ‘American Locomo- 
tives in England.—II.” is published in this issue. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 


TELEGRAPH -RELAY.—Jutio E. Cor- 
DOvEz, Panama, U. S. of Colombia. The in- 
vention provides an efficient and sensitive con- 
struction for repeating telegraph messages 
both with and without the use of sounders 
or other receivers at the intermediate sta- 
tions, and allows the use of the apparatus 
either for repeating purposes or for those 
of ordinary communication from station to 
station. The use of springs or like delicate 
and rather uncertain devices is avoided. 


Engineering Improvements, 


ROTARY ENGINE.—FREDERICK S. PICKER- 
Inc, Olathe, Kans. The inventor has devised 
an improved engine, the characteristic fea- 
tures of which are to be found in a cylin- 
der having a central core spaced from the 
wall 
working-chamber. The piston has a number 
of piston-heads traveling in this working- 
chamber. A revoluble abutment extends into 
the annular chamber, the abutment having 
a cut-out portion for the passage of the 
piston-heads. Peripheral seats for this abut- 
ment are formed by a recess in the inner 
surface of the cylinder and the recess in the 
core, the core being provided at this recess 
with a packing forming part of the seat. The 
peripheral surface of the abutment contacts 
closely with its seats in the recesses, thereby 
forming a closed working-chamber and a perfect 
abutment for the back pressure of the steam. 
The core-packing is subjected to steam pressure 
for counterbalancing purposes. Springs engage 
the core-packing and act in conjunction with 
the steam pressure to insure a constant ex- 
cess of pressure in the direction of the abut- 
ment and constant contact therewith. 


Machines and Their Accessories. 


BELT-PLACER.—JorpDAn S. MONTGOMERY, 
Fevix G. Owen and Ropert R. OWEN, Jr., of 


Franklin, Ky. The object of the invention 
is to provide a simple device especially 
adapted for the placing of long, heavy, 


horizontally-running belts, such as a belt for 
a threshing-machine or the like driven from 
an engine. The device comprises a segmental 
plate gradually diminishing in width from one 
end to the other and provided with an up- 
wardly projecting flange on its upper end. The 
plate is secured to an arm which is provided 
with a hub adapted loosely to fit upon the 
end of a pulley-shaft. The arm is detachably 
secured to the pulley. On turning the pulley, 
the band will first engage with the wider 
portion of the segmental plate, and as the 
pulley rotates the flange will force the belt 
over and upon the pulley. 


SAWING - MACHINE. — CHARLES Sry- 
MOUR, Defiance, Ohio. To its long list of 
woodworking machines the Defiance Machine 
Works has added an improved sawing-machine 
which is designed for sawing off at one opera- 
tion both ends of a spoke, handle, neck-yoke, 
singletree-blank, or other articles which are 
to be made of the same length. The machine 
is readily adjustable for any length of work 
required. Broadly, the machine has circular 
saws for sawing off the work; an endless 
earrier for feeding the work to the saws; 
Swing-arms, resting on the work while the 
saws cut off the ends of the work; and a 
friction drive-gear for the endless carrier, 
controlled from one of the arms. 


Railway Devices. 


MAIL-BAG HOLDER.—ALEXANDER M. HAr- 
RIoTT, Rye, N. Y. Hitherto great difficulty 
has been experienced in providing a device 
which will hold the bag securely under or- 
dinary conditions, and yet quickly and ef- 
fectively release it when the bag is engaged 
by the catcher or fork of the railway train 
without breaking the rings. The present in- 
vention provides a device which will hold the 
bag securely under all conditions, except when 
strain is placed sidewise on the bag, and then 
the bag will be quickly released so that it can 
be carried away by the train. ; 


SWITCH - OPERATING MECHANISM. -— 
FrepD A. CARROLL, Penn Yan, N. Y. The 
mechanism is designed to be carried by a 
street-car for operating railway switch-tongues 
and also for operating a connection between 
switch-tongues. The device which forms the 
subject of this invention can be easily oper- 
ated by a motorman on the car-platform. A 


rod is vertically movable through the car- 
platform and is held in its axially-adjusted 
position. Springs take the thrust of the rod 


in opposite directions. A shoe is carried on 
the lower end of the rod; and the switch- 
tongue is operated by the shoe. 


RAILROAD-TRACK.—Jackson, Lins and 
Company, Citizen’s Bank, Anderson, Ind. The 
tendency of tracks to spread on curves on 
account of the extraordinary strain exerted 
against the inner side of the outer rail by 
trains is well known. The present invention 
seeks to provide a simple construction by 
which the outer rail is securely anchored. 
The application of this structural method to 
railway curves will also tend to diminish the 
rotting of the rail by the accumulation of 
moisture. 


Household Utensils. 


WINDOW - CLEANER. — THomas =  Maazz, 


of the cylinder to form an annular 


Brooklyn, New York city. By means of this 
simple device a person can simultaneously 
clean and polish both the inner and outer 
surfaces of the window-pane. The utensil 
consists of two arms connected by a spring 
at one end and provided with head-blocks 
which receive polishing-cloths. The window 
is received between these padded blocks, and 
is polished on both sides at the same time. 


AUXILIARY POT-HANDLE.—EmiIL Meyer, 
Jersey City, N. J. The object of the invention 
is to provide a new and improved auxiliary 
pot-handle which is simple and durable in con- 
struction and which is readily applied to a 
kettle to permit one conveniently to move the 
kettle about or to turn it over and pour off 
the liquid contents without disturbing the 
solid matter. 


Architectural Improvements. 


CONSTRUCTION OF FLOORS, PARTI- 
TIONS, OR THE LIKE.—VALENTINE MOES- 
LEIN, Manhattan, New York city. By means 
of this construction a floor, partition or the 
like can be cheaply built and rendered per- 
fectly fireproof. The construction comprises 
spaced supporting arms and metal laths ex- 
tending transversely from one arm to the 
other. These laths have laterally-offset re- 
cessed portions passing around the supporting 
arms and securing the laths thereto. The 
recessed portions hold the major portion of 
the laths at one side of the supporting arms 
opposite the side embraced by the recessed 
portion. 


ADJUSTABLE DOOR - FRAME. — JOHN 
Bacuus, Jersey City, N. J. This adjustable 
door frame is arranged to permit convenient 
adjustment of the rabbet-strip at any time to 
insure proper opening and closing of the door 
without requiring planing or rechanging of 
the door as has been so frequently practised 
hitherto to overcome the defects caused by 
swelling, shrinking, warping and settling. 


Apparatus for Special Purposes. 


APPARATUS FOR REGENERATING AND 
PURIFYING AIR.—ALEXANDRE DESGREZ and 
VicToR BaLTHAZARD, Rue Saint Jacques 240, 
Paris, France. The apparatus decomposes 
sodium bioxid or any other alkaline bioxid by 
cold water, with the object of producing oxy- 
gen and soda, with which vitiated air is 
placed in contact. The oxygen renews that 
which has been used in respiration, and the 
soda absorbs or fixes the carbon dioxid expired. 
In addition, the foul air and toxic material 
produced by respiration are destroyed by this 
reaction, which is of an oxidizing character. 
The apparatus consists essentially of an auto- 
matic means for distributing sodium bioxid; 
a generator in which water is made to react 
upon the sodium bioxid; and a fan which 
causes the circulation of air in the apparatus. 


MEANS FOR COOLING CALENDER- 
ROLLS.—Groree F. Drew, Brunswick, and 
CHARLES DICKINSON, Lisbon Falls, Me. The 
invention is an improvement in devices for 
supplying air to the surfaces of calender-rolls 
of paper-machines, and avoids the expense of 
the unnecessary upright pipes and the objec- 
tions incident to their use. The hollow stands 
or housings of the calender ring machines are 
used in supplying the air to the discharge- 
pipes. The merits of this construction are 
numerous. No floor-space is occupied, so that 
the machine-tender may work in a space free 
and unobstructed. 


TIME-INDICATOR.—CuHarRLES H. BRAkg, 
Hawarden, Iowa. The invention is a device 
for indicating the time occurring simultane- 
ously at different points of the globe and for 
solving problems connected with the change of 
dates and with the local times of different 
cities. The device may also be used for solv- 
ing problems in which it is desired to ascer- 
tain where and when a traveler, leaving New 
York at noon on a journey westward and pro- 
ceeding so rapidly as to keep the sun in his 
meridian, will change his date. 


Miscellaneous Inventions. 


CIGAR CUTTER AND LIGHTER.—Cart A. 
ROSENHOLZ, Wardner, Idaho. The cigar lighter 
is of that type in which a wick of an oil 
or spirit lamp is ignited by an electric spark. 
The lamp or torch is so connected with the 
body portion or hood that it can be swung 
and rotated freely relatively to the body por- 
tion or hood. Hence the electric wires cannot 
be broken. In connection with the lighter, a 
cigar-tip cutter is provided which is operated 
by a swinging movement of the torch. 


CORNET ATTACHMENT. — CHARLES 
SPRINGER and GEORGE Davis, Newark, N. J. 
The invention is designed to enable a player 
to change the pitch from A natural to B flat 
and vice versa without interrupting the play- 
ing of the instrument. The pitch may be 
changed at will without lengthening or short- 
ening the shank or hub of the instrument. 
Formerly much inconvenience was occasioned 
by the substitution of the long and_ short 
tubes ; but by this invention the change can be 
made without shifting the position of the 
mouthpiece. 


SAND-POINT. — Mitton Latta, Burwell, 
Neb. The invention is an improvement in 
sand-points for wells and particularly in 
points that are formed with perforations, a 
spiral rib extending around the perforated 
portion, and a wire-cloth strainer being se- 
cured upon the rib over the perforated por- 


tion. The present invention seeks to furnish 
an improved construction and arrangement of 
the wire-cloth with a view to secure a distri- 
bution of the strain or pressure upon all the 
wires of the cloth so that such strain or pres- 
sure will be distributed between the wires 
which cross each other at right angles. 


PLANE.—Lupwice KEMLINE, Pinole, Cal. 
The handle of the plane may be adjusted trans- 
versely so as to place the hand of the car- 
penter in any desired position relatively to 
the transverse extent of the plane. By these 
means the carpenter may avoid bruising his 
hands. : 


BELT.—SAMvuEL J. PROKESCH, Manhattan, 
New York city. This improved belt is arranged 
readily to yield lengthwise and to accommo- 
date itself to the motions of the wearer’s body, 
so as to fit at all times snugly to the waist 
of the wearer without requiring any adjust- 
ment by lengthening or shortening the belt 
as now commonly practised. 


BARREL.—GRANVILLE M. TILGHMAN, West 
Norfolk, Va. The barrel is intended for use 
in the shipment of garden truck and the like, 
in which ventilation is necessary. The broad 
idea of the invention comprehends a stave for 
use in barrels, baskets and like packages, 
which stave is deflected between its ends in 
the direction of its plane. In making barrels 
it is difficult to use splints or staves crossing 
one another diagonally. By this invention 
this difficulty is overcome. 


ACCOUNT-LEDGER.—Paut K. PAvULSEN, 
Irwin, Iowa. The invention is a perpetual ledger 
or file, and comprises a tray having a number 
of slips, and hinged clips which may be swung 
down over the slips. One slip is provided for 
each customer. The several items are entered 
on the customer’s slip. When he pays the 
account the slip is marked “paid” and handed 
to the customer, thus giving him an itemized 
receipt of the account and withdrawing his 
name from the ledger. Hence the ledger is 
not encumbered by names of customers who 
have discontinued accounts. The keeping of 
books is unnecessary. Nothing is overlooked, 
as sometimes happens when posting is de- 
layed. 


MANTLE - SUPPORT. — Nets E. ERIcson, 
Ridgway, Pa. It is the usual practice to sup- 
port a burner-mantle by a wire extended from 
the base of the burner and along one side of 
the mantle. When the wire becomes heated 
it bends and causes the mantle to break. Mr. 
Ericson overcomes this difficulty by providing 
a simple device that will not be affected by 
heat. The mantle is supported straight down 
in the chimney and is at all times free from 
the glass. 


SOAP-CAKE—Tuomas A. LYNCH, 222 Van 
Buren Street, Brooklyn, New York city. In 
connection with a cake of soap a plate of rigid 
material not affected by water is provided and 
so arranged as to support the soap slightly 
above the bottom of a goap-dish. Thus the 
soap is held out of contact with the water that 
may be on the bottom of the soap-dish or on 
the stand-top. Soap is thereby saved; for it 
is well known that when but slightly moistened, 
soap is slowly dissolved and wasted. The plate 
may also be provided with pumice stone if it 
be so desired. The inventor is the proprietor 
of the “Tom Artlyn’” soaps. 


Nore.—Copies of any of these patents will be 


furnished by Munn & Co. for ten cents each. 


Please state the name of the patentee, title of 
the invention, and date of this paper. 
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NEW BOOKS, ETC, 


Hotz unp MarMor-Materel. Praktische 
Anleitung, zur Herstellung von Holz 
und Marmor-Imitationen, Imitation 
eingelegter Arbeiten mittelst Ans- 
trich, iibertragen von Drucken auf 
Holz, Glas, etc. Decoriren von Fen- 
sterscheiben u.s.w. fiir Maler, Ans- 
treicher, Vergolder, Lackirer, Tisch- 
ler, Drechsler, Decorateure und ver- 


wandte Geschifts-Zweige. Von Louis 
Edgar Andés. Vienna: A. Hartle- 
ben. 1901. Pp. 243. 


The present monograph on the decoration 
of wood and marble is certainly one of the 
most interesting and valuable which has ap- 
peared in the excellent series of technical 
monographs published by Hartleben. The work 
is accompanied by admirably colored plates 


‘which should be of immense assistance to the 


beginner in the art of decorating wood and 
marble. The coloring of these plates is so 
accurate that it is difficult to go astray. 


AMERICAN Hanpy-Book oF THE BREWING, 


MALTING AND AUXILIARY TRADES. 
Chicago: Wall-Henius. 1901. 16mo. 
Pp. 1,266. Gilt-edge leather. Price 
$10. 


The authors are directors of the Scientific 
School for Brewing, of Chicago, and of the 
American Brewing Academy. This is a book 
of ready reference for persons connected with 
the brewing, malting, and auxiliary trades, 
together with tables, formulas, calculations, 
bibliography and dictionary of technical terms. 
The authors have done a signal service to all 
those who are in any way connected with 
brewing of malt liquours. They have produced 
a most admirable book which no brewer or any 
of his chief employes can afford to be with- 
out. It is issued in a handy form. It is not 
possible to give even a list of the chapters, 
but a special table of contents has been pre- 
pared and will be sent by the publishers of 
this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marinelron Works. Chicago. Catalogue free. 


Inquiry No. 1210.—For manufacturers of tooth 
brushes. 


TURBINES.—Leffel & Co. Springfield, Ohio, U. S. A. 


Inquiry No. 1211.—For parties engaged in sheet 
metal spinning. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


No. 1212.—For manufacturers of a ma- 
iln-drying wheat. 


Spring motors. Smith Novelty Co., Hopewell, N. J. 

Inquiry No. 1213.—For small portable engine and 
saw; the engine to be used for pumping, corn shelling, 
ete. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 


Inquiry No. 1214.—For manufacturers of papier 
maché goods. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Inquiry No. 1215.—For manufacturers of heart 
bangles for rings. 


Inquir 
chine for 


For bridge erecting engines. 


Inquiry No. 1216.—For 
window display. 

Machine chain of all kinds. 
Attleporo, Mass. 


Inquiry No. 1217.—For manufacturers of house 
lamps or good selling novelties for agents. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. 1218.—For manufacturers of soft or 
virgin rubber tubing. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 


Inquiry No. 1219.—For parties engaged in con- 
tract work on wire heading machines. 


J. S. Mundy, Newark, N. J. 
attractive novelties for 


A. H. Bliss & Co. North 


For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 


Inquiry No, 1:220.—For manufacturers of natural 
stone for filtering water. 


Rigs that Run. Hydrocarbon system. 
Louis Motor Carriage Co., St. Louis, Mo. 


Inquiry No. 1221.—For manufacturers of port- 
able shelving for shoe and dry goods stores. 


Ten days’trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 


Inquiry No. 122%.—For asteam oven for a small 
bread-baking plant, wood to be used for fuel. 


SAWMILLS.—With variable friction feed. Send for 
Catalogue B. Geo. 8S. Comstock, Mechanicsburg, Pa. 


Inquiry No. 1223.—For parties to manufacture in 
quantities a small metal collar and tie retainer. 


WANTED.—Punch and die work, press work and light 
manuf’g. Daugherty Novelty Works, Kittanning, Pa. 


Write St. 


Inquiry No. 1224.—For manufacturers of ma- 
chines for making buttons from shells, ete. 


Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 


Inquiry No. 1225.—For manufacturers Of small 
electric light plants. 


See our Collective Exhibit—Section ‘“S,” Electricity 
Building, Pan-American Exposition. Standard Weld- 
ing Company, Cleveland, Ohio. 


Inquiry No. 12°26.—For manufacturers of metal 
blinds for store windows. 


Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 


Inquiry No. 122%7.—For manufacturers or dealers 
in the fabrics used in making incandescent gas mantles. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 

Inquiry No. 1228.—For pumps and pumping ma- 
chinery. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


Inquiry No. 1229.—For malleable iron gas, water 
and steam tubes and fittings. 


ta~ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Inquiry No. 1230.—For brass valves and cocks. 
Inquiry No. 1231.—For lead pipe and sheet lead. 


Inquiry No. 1232.—For brass and copper brazea 
tubes. 


Inquiry No. 1233.—For bottle washing and cork- 
ing ‘machinery, also all specialties in connection with 
the beer and whisky trade. 


Inquiry No. 1:234.—For patent labor-saving de- 
vices. : 


Inquiry No. 1235.—For novelties for steam users. 
Inquiry No. 1236.—For woodworking machinery. 


Inquiry No. 1237.—For girders and joists for 
builders and contractors. 


Inquiry No. 1238.—For manufacturers of detach- 
able handle fiat irons. 


Inquiry No. 1239.—For household and domestic 
novelties. 


Inquiry No. 1240.—For manufacturers or dealers 
in small rubber pillow ventilators. 


Inquiry No. 1241.—For mA&nufacturers of ma- 
chines for making tarred paper felts for roofing. 


Inquiry No. 1242.—For builders of special ma- 
chinery for weaving wire fences, etc. 


Inquiry No. 1243,.—For manufacturers of hot air 
engines with exhausts. 


Inquiry No. 1244.—For manufacturers of cork 
grinding machinery. 


Inquiry No. 12245.—For manufacturers of stone- 
crushing machinery. 


Inquiry No. 1246.—For manufacturers of small 
tin boxes with screw lid suitable for mailing samples of 
sand three-quarters Of an inch in depth and two inches 
in diameter. 


_Inquiry No. 124%7.—For hand and power cure-cut- 
ting machines. 


Inquiry No. 1248.—For manufacturers of iron try 
molds for making small aluminium castings ; also mills 
to grind scrap aJuminium. 


Inquiry No. 1249.—For adve i 
a guiry) ee nition advertising novelties of 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(3324) P. J. F. asks: 1. Please inform 
me where I can get a small 6 or 8 16 candle 
power dynamo substantially built, to be run 
with a 114 horse power gasolene engine. What 
style would best suit my purpose? A. All the 
electrical companies make both small and 
large machines. Any direct-current dynamo 
would do your work. 2. Is it practical to run 
a dynamo with a gasolene engine, viz., would 
the power be steady enough? A. If the gas 
engine is provided with a heavy balance wheel 
or a countershaft with a heavy pulley upon 
it, it should run steadily enough for the pur- 
pose. 3. Can I get a book to give me the 
information wanted? A. The company fur- 
nishing the machine will give all needed in- 
structions regarding its installation, etc. 
Wheeler’s ‘“Dynamo-Tenders’ Handbook,” price 
$1 by mail, is a good book for your use. 


(3325) R.A. P. writes: Unexpectedly 
I have been placed in charge of a small elec- 
tro-plating plant consisting of two nickel tanks 
and two copper tanks, one of which is the in- 
stantaneous method of copper-plating by boil- 
ing solution. Here lies my difficulty, as I do 
not know the chemical composition of the 
tank, and being compelled to use it constantly, 
I fear the solution will weaken unless I re- 
plenish it. Could you tell me the composition 
of that tank and also refer me to a book on 
electro-plating? Not an extensive treatise on 
the subject, but simply the gist of it. A. 
There are many formulas for both nickel and 
copper plating solutions which differ so greatly 
that we cannot even make a guess as to the 
ones of which you have charge. It is certain, 
however, that any solution will not keep up 
to its strength indefinitely. When the plates 
of the metals are used up the solutions will 
run down. We can recommend Watts’ ’Elec- 
trical Deposition of Metals,” price $1.00 by 
mail. You will have to take some lessons in 
the electrical features of your work. You can 
get these in night classes in your city in the 
fall and winter. 


(3326) W.T. H. asks: 1. Can you in- 
form me where I can get iron plates suitable 
for making first-class permanent magnets 1-16 
tech or less thick? I have been unable to 
find anything so far better than saw blade 
metal. I have heard of an imported metal 
in bars which is claimed to be the best to. be 
had, but cannot get it in sheets or plates. I 
want the plates soft, and will temper them 
after shaping them. A. A permanent magnet 
cannot be made of iron. Iron will not retain 
magnetism. You must have the best of tool 
steel, or tungsten steel if you can get it. It 
was probably this of which you heard. You 
can draw the temper, work the bars into plates 
and temper again. The high grades of steel 
are hard when purchased. 2. What are the 
chemical peculiarities of the iron most desir- 
able for permanent magnets? A. There are 
no chemical peculiarities different from any 
steel. The proper percentage of carbon must 
be present in the steel. If tungsten steel is 
used this metal is also present. 


(3327) B. A. T. asks: Please tell me 
how to double the power of the electric motor 
described in the issues of the ScIENTIFIC 
AMERICAN for December 8 and 15. A. To 
double the voltage of the motor wind twice 
as many turns on the field. This will give 
about twice as much power. 


(3328) C. D. C. writes: I see in our 
street light system a porcelain fuse block, 
with fuses inserted in the line leading from 
the main line to the converter. This fuse 
block dangles at the side of the pole, and I 
contend that it should be protected in some 
manner. How would you think the best way 
to protect it? A. Fuse blocks are usually put 
where they can be kept dry. 


(3329) E. P. asks: Will you be so 
kind as to furnish or assist me in securing a 
list of the decomposition of metals, acids, 
alkalies and salts by electricity? Would like 
it so stated that I can produce the decomposi- 
tion in volts and amperes so in that way I 
will be able to reach what I am looking for. 
A. The subject of electro-chemistry is a very 
extensive one. We have not space to print 
what you ask. We can furnish you with 
Lupke’s ‘“Electro-Chemistry,” price $2.50 by 
mail; or Whetham’s “Solution and Electrol- 
ysis,” price $1.90 by mail. These books will 
give you a start in the subject 


(3330) C. C. A. writes: I note in 
SciENTIFIC of this date, Query 8281, your ex- 
planation of the statement that zine in a 
water pail would keep the pail from rusting, 
although you have never tried the experiment. 
I have had the experience, and have sought, 
but never found, a reasonable explanation of 
the fact before. Eleven years ago I bought 
a tin water-pail which had two strips of zinc 
about one inch wide soldered across the bot- 
tom of the pail in the form of a cross. The 
pail had.a printed label attached stating that 
it would not rust. I used the pail constantly 
for a well water-pail about six years, without 
any evidence of rust. Upon examination at 
the end of that time I found the zinc consider- 
ably corroded, and taking it to a tinner had 
two new strips of zinc put in same position 
as the old ones. The pail is in use to-day, 
with no evidences of rust whatever. Of course 
an ordinary tin-pail would not have lasted 
one-fourth of the time without rust holes ap- 
pearing. I have been told that an electrical 
current was set up which prevented rust, 
which, while true as a generalization, was not 
a sufficient explanation of how it prevented 
rust. Your explanation explains, but I should 
think a loose piece of zinc in the pail would 
accomplish the same result. Will you please 
state in ‘Notes and Queries” if that is so? 
A. The necessary condition for the action of 
the zinc and tin to prevent the oxygen from 
reaching the iron is a good contact of the two 
metals. This can be best produced by solder- 
ing the zinc to the pail. If loose, a larger 
piece would be required, and the contact would 
become uncertain as the metals became tar- 
nished, which is only another name for cor- 
roded. When this took place the action might 
even cease altogether. These pails and other 
articles are now made with the zinc mixed 
with the tin, so it is claimed, and the same 
result is gained. The surface presents the 
same appearance as that of any ordinary sheet 
of tin. 


(3331) G. W. H. writes: I read some 
time ago of a fluid which was invisible on 
paper to the eye, but which when viewed under 
a colored glass (blue, or green, I think, but 
forget which) it was easily seen. Can you 
give me any information on the subject? A. 
There are a number of substances which may 
be used for this effect. The most common, 
perhaps, is quinine. Dissolve this in water, 
to which alittle acid, hydrochloric, sulphuric, 
or even citric, has been added. Paper is wet 
with this solution in any desired figure or 
pattern. View the paper through violet glass. 
A deep, dense shade of glass is required. Other 
substances which possess the same property 
are eosin, esculin, fluorescine and uranine. 
The property is called fluorescence. 


(3332) G.H.C. writes: A cold storage 


firm in Boston finds that the electric incan- 
descent lamps which they burn in their cold 
storage vaults last about half as long as 
those burning in the offices, which are, of 
course, of ordinary temperature. Can you 
explain this? A. We have not heard any in- 
stance like this before, and have no explana- 
tion to suggest. 


(3333) C. de V. asks: 1. I made a 
large plunge battery from the pattern as de- 
scribed in the ‘Experimental Science.” I am 
having trouble with the cells leaking. I want 
to inquire whether the battery would have 
the same effect if the solution was in a trough 
instead of so many apartments? A. The bat- 
tery will not give the same effects in a single 
cell as when each pair of plates has a 
cell by itself. Study a text-book upon the 
topic, ‘Mode of Connecting cells in Batteries.” 
2. The bichromate solution is so short-lived— 
only three or four hours—and then it runs 
down. Is there some other solution that will 
last longer and give good results? A. The 
bichromate solution is the best known for 
such a battery. 


(8334) J. M. A. asks: 1. How can I 


tell the positive brush on a dynamo by Flem- 
ing’s Rule? Explain Fleming’s Rule. A. By 
placing the hand as the rule requires and 
applying the rule carefully to the coil under 
the hand. Fleming’s rule does not seem to 
admit of explanation. It is a direct statement 
of what is to be done in order to determine 
the direction of the current in a wire. 2. 
Give some good rule to find the positive wire 
on a dynamo. A. The best way to tell the 
poles of a dynamo is to connect the voltmeter 
to the wire and when right the index shows 
the fact. If you have no voltmeter, you can 
use one of the chemical methods. Prepare a 
solution of starch in hot water and add a lit- 
tle iodide of potassium. Saturate some blotting 
paper with this solution and apply the ends of 
the wires of the circuit to the paper an inch 
or so apart, while the current is on. The 
paper around the positive pole turns dark from 
the liberated iodine which discolors the starch. 
8. Have you any SUPPLEMENTS or books on 
switches and switchboards that tell all about 
them? A. No. Such work is learned from the 
Fire Underwriters’ rules and the practice of 
the contractors who install apparatus. The 
dynamo tenders’ hand-books contain much use- 
ful information. We can furnish you Badt’s, 
or Crocker’s, for $1.00 each. 4. Give short ex- 
planation about rotary and static converters. 
A. Arotary converter isa motor dynamo whose 
armature receives a current of one sort at one 
end and delivers the other sort at the other 
end. At one end of the shaft isa commutator, at 
the other end are collector rings. If an al- 


ternating current is sent in by the rings a 
direct current may be taken off at the com- 
mutator. The armature coils are connected 
as in direct current dynamos to the commuta- 
tor bars. The coils of the armature are 
tapped off at symmetrical points to the collec- 
tor rings, according to the form of alternating 
current. <A static convertor is an ordinary 
transformer of which the induction coil is 
the kest known type. They are commonly in 
use for reducing the voltage of alternating cur- 
rents from the street pressure to that in house 
lighting. 5. Have you any SUPPLEMENTS that 
explain the automatic telephone? A. No. 6. 
What causes dynamos and motors to reverse 
themselves; and what is the remedy? A. 
There are numerous causes for the failure of 
a dynamo to generate. See the hand-books 
referred to above, under question 3, for both 
causes and remedies. We are not aware that 
a motor can reverse itself, since it takes the 
current given to it and goes ahead. 


(3335) E. E. P. writes: We purchased 


the second story of a brick building and made 
a lodge room of it, taking out the partitions. 
We have a room with 32x62x15 feet ceil- 
ing. There are four windows in each end, 
and 4-foot ventilator in the center of ceiling. 
The floor is maple. But the echo or rebound- 
ing sound which arises is awful. We can 
hardly understand anything that is said—this 
sound is so great. Can you give us any in- 
formation what to do with it? A. You do not 
say so, but we infer that the room has a flat 
ceiling, and parallel straight unbroken walls. 
Such a room would echo very strongly. The 
floor has little to do with the trouble, except 
when the room is empty. When the room is 
occupied the people cover the floor to such an 
extent that there is little space for the sound 
to be reflected from the floor. The remedy 
for the walls is to cover them with hangings 
so far as practicable. Colored Canton flannel 
will answer the purpose, if no more expensive 
hangings can be afforded. The idea is to cover 
the walls as fully as possible with some soft 
and yielding material, hanging loosely so that 
it will not reflect the sound, but absorb it. 
Now for the ceiling overhead. You may be 
able to arrange some festoons from the central 
ventilator to the corners, sides, and other 
points, so that the sound waves will be inter- 
cepted and destroyed by the drapery. Colored 
cheesecloth answers very well for this pur- 
pose, and is to be had in a greater variety of 
colors than bunting, which would be equally 
good. 


(3336) T. L. S. writes: Referring to 
your issue of July 138, “Notes and Queries,” 
No. 8267, would like to ask how about pal- 
ladium and hydrogen? In a book on chemis- 
try the statement is made that a thin sheet 
of this solid metal will allow hydrogen to 
pass through it as a sieve will water. A. It 
is true that hydrogen will pass by a process 
of dialysis through a thin plate of red-hot 
palladium. We did not consider that this 
sort of action was intended in the former 
inquiry. The metaphor of water and a sieve 
seems to be rather strong for the case. The 
request was for some gas that would pass 
through metals like light through glass. 


(3337) O. H. asks: 1. I wish to charge 


electric auto, made of bicycle described in 
SuPPLEMENT 1195. What winding and what 
dimension shall I make dynamo for charging? 
A. You require 50 volts pressure in the charg- 
ing current. The dynamo of SUPPLEMENT 
No. 600, price ten cents, will do the work 
for you. 2. Does positive brush be connected 
with positive plate of battery for charging? 
How long will it take to charge the same? 
A. Send the current in the opposite direction 
from that in which it flows from the battery. 
3. If motors were made twice as wide with 
same number of turns and size of wire, would 
it give twice the power? A. It would about 
double the emf. of the current from the 
dynamo. : 


(3338) J. H. W. asks: 1. Can you in- 


form me why Weber, in his theory of induced 
currents relative to the phenomena of dia- 
magnetism, had to assume that such currents 
flowed in paths of no resistance? A. We 
do not think the theory of dia-magnetism, 
held by Weber and advocated by Tyndall, is 
held at present by scientific men. Tyndall’s 
book !s now to be reckoned as among ancient 
literature upon this subject. Its chief inter- 
est is historical. 2. Have the various papers 
that have been read before scientific societies 
ever been collected into book form? A. The 
papers read before scientific societies are pub- 
lished in the journals of those societies, if 
such journals are. published. Journals like 
the ScIENTIFIC AMERICAN gather up the most 
valuable of these papers and give either in 
whole or in abstract the best of scientific lit- 
erature of the day. 


(3339) W. W. P. asks: Will you please 


tell me some method of determining accurately 
if a room or house is damp, and, if so, how 
damp? A. Salt is a good substance to test 
the presence of dampness. Every housekeeper 
knows that the table salt sticks together in 
a lump in damp weather. It will also do the 
same in a damp room. Chloride of lime will 
turn liquid in a damp place. The rapidity of 
the change will enable one to judge of the 
degree of dampness. We do not know any 
scale of dampness by which to determine how 
damp a room is. A room in which soiled cloth- 
ing or shoes will mold may be considered very 
damp. 


(3340) J. J. C. asks: Would you kindly 
give me some information in regard to mag- 
nets and their resistance? I want to make 
some magnets as follows: One 5-ohm with a 
36 core 134 inches in diameter and 3 inches 
long. What size wire must I use, and how 
much? One 10-ohm, one 15-ohm, one 20-ohm, 
all the same diameter and length as the 
5-ohm. A. Wind the 5-ohm spool with 380 
feet of No. 21 single cotton-covered wire. The 
size of wire for the 10-ohm spool, to fill it ex- 
actly, falls half way between No. 22 and No. 
23. You can wind 310 feet of No. 22 and 250 
feet of No. 23, and have 5 ohms, of each, solder- 
ing the junction and covering it with tape. Or 
wind double the length of either, if you have 
only one size on a spool. For the 15-ohm 
spool the same is true. Wind 250 feet of No. 
23 and 195 feet of No. 24, or wind double the 
quantity of either. For the 20-ohm_ spool, 
wind 195 feet of No. 24 and 165 feet of No. 
25, or wind double the quantity of either. It 
is not usual to insist that the spool of a 
magnet must be filled with the wire. We 
should use the finer of the two sizes given in 
each case and fill the rest of the space on the 
spool with paper. 

(3341) R. M. H. asks: 1. How can I 
convert the pure silver deposited on the bot- 
tom of the jar of the silver chloride cell de- 
scribed in the last edition of ‘Experimental 
Science” into sticks of chloride of silver so 
that I can use it in the cell again? A. The 
best way is to sell the reduced silver and buy 
new silver chloride sticks. It is not a simple 
matter to prepare the sticks. 2. Have you any 
supplements relating to the making of and 
using a portable testing set? A. SUPPLEMENT 
No. 1215 contains plans for a voltmeter and 
ammeter; price ten cents by mail. 


(3342) L. C. asks: 1. I have a small 
direct-current motor with a bar-commutator. 
It runs on about 4 volts. If I substitute 
rings for bars on this commutator, can I run 
it with resistance on an alternating-current 
lighting circuit? A. Yes, but the resistance will 
need to be considerable. Take resistance enough 
to carry the amperes of the motor without heat- 
ing and then adjust the resistance with the mo- 
tor in series with the resistance till the motor 
runs at the proper speed. An equivalent choke 
coil or a small transformer would be more 
economical. 2. Will .you please tell me if a 
110-volt lamp would lose much brilliancy when 
run on a 104-volt circuit? A. Yes. 3. In the 
Nernst lamps in use in the Westinghouse Elec- 
tric Company’s exhibit at the Pan-American, 
iron wires in glass tubes are used as resist- 
ance after the light-giving portion of the lamp 
has been brought to incandescence. Why 
wouldn’t these iron wires become heated and 
melt, as in the old, wire-filament incandescent 
lamps? A. Because the amount of current is 
not sufficient to melt the iron. The resistance 
of the lamp is high. 


(3343) F. F. asks: 1. Is it the voltage 
or the amperage that burns out an incan- 
descent lamp? A. Both the volts and the 
amperes are concerned in the action of an 
electric current. The volts furnish the pres- 
sure which overcomes the resistance and forces 
the current to pass. In a certain sense it is 
said that the volts furnish the shock when a 
person comes in contact with a live wire. But 
in this case the action is the same as above, 
the amperes flow through the body of the per- 
son and injure him by their action upon the 
tissues of the body. In the incandescent lamp 
too high a voltage forces too much current 
through the lamp and the filament is burned 
out, or, rather, dissipated, and lodges upon 
the glass, blackening it. 2. Do you know 
where I could get the necessary information 
to construct an alternating-current voltmeter 
and ammeter? A. We have not published the 
plans of such a meter. 38. When a rheostat is 
used on a dynamo does it lower the voltage 
or the amperage? A. The rheostat increases 
the total resistance of the circuit and there- 
fore reduces the amperes flowing, if it is used 
in the line or external circuit. On the other 
hand, if it is a field rheostat, it changes the 
field resistance and thus allows more or less 
amperes to flow around the field. This changes 
the magnetism of the dynamo and thus changes 
the voltage of the machine. 4. I want to con- 
struct a dynamo for 15 lamps. Could you 
tell me how to enlarge the castings in SuPPLE- 
MENT No. 600 so as to give the 15 lights? 
A. You would better get a dynamo already de- 
signed for 15 lights. About one kilowatt will 
do it. 5. In ‘How to Build Dynamo Electric 
Machines,” by Ed. Trevert, he describes a 20- 
light Edison dynamo which has 20 pounds 
No. 23 wire on the field and 8 pounds No. 15 
on the armature at 2,200 r.p.m. It gives 80 
volts. How can I change it for 50 \volts? 
A. Run the machine slower. It would be bet- 
ter to get a machine nearer. what you need. 
It is not the best way to buy something and 
“fix it over.’ Go into the market and get 
what is adapted to your needs. 6. Have you a 
SUPPLEMENT describing an alternating fan 
motor? A. No. 


(3344) R. V. asks: 1. How do you find 


the watt-output if you know the voltage and 
amperage of a battery? A. Multiply the volts 
by the amperes. 2. Could the primary and 
secondary of an induction coil be magnet 
wired? A. They should be. 3. Does it make 
any difference if common or magnet wire is 
used in the armature and field of a motor? A. 
Yes; use magnet wire. Magnet wire is com: 
mon wire wound with cotton to insulate it. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


August 13, 1901, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.) 


Air brake, Ilickey & Kellogg.............. = B80 aS 
Air brake drain cup, railway, acobson.. 680,330 
Animal trap, W. Quesenberry - 680,617 
Animals, blind for the ey ?, Ek. Diedrich. 680,673 
Automobile — motor, ric, Richter & 

Es@liler 200046242 .. 680,618 
Automobile vehicle, A. Osborn. . 680,668 
Automobile vehicles, apparatus for urging: 

storage batteries of, J. Meriam..... 680,535 
Automobiles driven by explosion of intlam- 

mable vapors, motor for, M. A. Eudelin 680,237 


Autotorpedo, HH. Shoemaker. . 680,505 
Axle lubricator, T. HL. MeCau . GSU,388 
GS. Green . 6SU,244 


Back pedaling brake, 
cE. Par 


Baling pre » 680,393 


Baling pre Fk. I Dennis. . 680,410 
Beading machine, S. Ross..... a 680, 624 
Bearing for wheels, ete., ball, J. 5 
Belt, electric, J. Trussell........ 

Bicycle fork, A. J. Meunier... 


Blind fastener, M. Giglio. . 
Blower, rotary, C. Il. Jaege 


* 680,607 


Boiler locking lid, W. Luis 

Book, G. H. Browne....... 680,311 
Bookbinding, J. N. Ward 680,554 
Book, form and record, M. . 680,360 
Book, anifolding sales, S. Shoup . 680,284 


Boot er shoe drier, IL C.. Manstield. . 680,264 
Boring tool holder, B. O. Breittield.. . 680,425 
Bottle, non-retillable, W. Durham .. 680,319 
Bottle, non- Hable, W. 8S.) Bownes . GSU,220 
Bottle, non-refillable, W. IL Aaron. . 680,405 
Bottle, non-retillable, Freese & Levy . 680,412 
Bottle, non-refillable, FF. Kuhles... . 680,416 


Bottle or sipbon 
Schweizer 
Bottle stopper and se 


filling machine, ‘ 
680,362 


Denmead.... 680,476 


rsa 


Bottles, ete., tool for tinishing necks of, 
SAS EPS SNMUSOTI bio. ceue ocesete ei ensth eistebe'd fe ares 680,306 
Box opener, J. CG. Patterson 680, 352 


Bracket. See fly paper bracket. 

Breech mechanism, Meigs & Hammer...... 680,386 
Brick carrier, hand, G. J. J. Hoelsche. . 680,591 
Berush,- Gs. Tavilib ss ed ia sees ee . 680,394 
Brush, H. D. Carryl.. . 680,427 
Brush, tooth, W. Stark. * 6807365 
Brushes, hub for polishing, S. . 680,418 
Buckle, Bergman & Renard . 680,370 
Buckle, R. C. Pool........ . 680,464 
Buckle, crupper, J: T. Price 680,544 


Bar- 
- 680,517 


Bungs, ete., implement for e 
rett & Phillips 


tracting, 


Bullet, mushroom, T. C. Smith.. - 680,549 
Bullets, making partly covered, . 

SUL: «sis ch ad ortse a8 a othetarn, tie a Sno ara 5 cenors 680,550 
Burner. See gas burne 
Bushing, bunghole, J. . 680,397 
Calcium hydrate, apparatus for 

Ee J. UEP ON CM ek es cota care cage aa fans, a fag 680,453 
Calculating machine J. Mallmann.. 680,340, 680,3-41 
Calendar, appointment, E. FF. Weonueners o>» 680,670 
Calendering machine, W. T. Miles . 680,495 
Car bolster, W illiams & Ritter . 680,512 
Call signal, F. @&L Wood.......... . 680,515 
Cap crimping tool, Hl. Cogeen.... . 680,643 
Car fender, N. Abrahams sfakevare wees - 680,212 
Gar lédder, Jo Bs NOUN ES «0.8 oc0secsers erected, 6 680, 631 
Case. See showcase. 
Cash register, I. M. Walker - 680,508 
Cask-like vessels, machine for mar 

of, W. Sehmitt 680,442 
Cattle guard, CG. kK Ha - 680,377 
Cell duors, operating means for, R. 

F\CRID ites Vee |) 0G GR eRe ae ee 680, 288 
Cellars or underground compartments, mak- 

» ing damp-proof, J. A. McNamee....... 680,391 
Chair, Ji. AP Mlanahal: « <..2.s:6,sc05 5:50. . 680,608 
Chair seat, C. Acker...........0. - 680,632 
Chalk line holder, Hi H. Wilson. . 680,557 
Chart, number, M. F. Dockery.... . 680,411 
Chocolate manufacturing machine, a 

WA PINOT, tapssccouen eee for ediruas oi rae ae t tsa 680, 489 
Cigar cutter and watch safe, combined, J. 

TRIS 6 © ovens, 3.072 05,00 5 ale, alagietle: «aed 5, scayes May eyes. 680,359. 
Cigarette making device, Hl. J. Valentine... He 295, 


Circuit breaker, L. L. Elden 


Clevis; MET Miseyi ne eee ase SSS 2 

Clock, secondary electric, IF. Lucking 3 680/532 
Cloth piler, C. D. Coddington........ . 680,407 
Clothes drier, M. Bassett........... : 680,309 


Clothes line reel, R. HL Elliott... . 680,320 


Clothes pounder, S. Westervelt...... . 680,555 
SWS 1 le. pO MMOUUM ses aha dyin oieiie'e oesn, ordgnleaeist ee ahg asters 680, $47 
Coffee, ete., machine for hulling, C. <A. 

NG Oy ars rshea oid Aacars So, stad Sie 9 forse waar 680,588 
Coffins into graves, device for lowering, J. 

BIGHSNI Ge Sopot a caseatle ey eareus eaytens coevaints open 680,528 
Golor “bos, (C: -C.. Hastings’... 05.5... 2:2 Sie. 680,658 
Concentrator, G. W. Thornburgh.......... 680,678 
Condenser and_ oil separator, combined 

steam), Pa 0H. sGriminnsyn seis ciso8 aye ete ae 680,583 
Conveyor apparatus, G. S. Baker.......... 680,214 
Cooler., See water cooler. 
Cotton cbopper, A. L. Hockett..... Ba. 680,457 
Cotton chopper, T. T. Milburn............. 680,536 
Cork: extractor;<G;. A. Smith ocd cienees saa: 680,469. 
Counting device, W. Rosenbain...... . 680,396 
Coupling brake, J. J. Smith - 680,676 
Crushing or pulverizing 2 

WDCILOS S Bisspagencns ssinyeiors corneas tokegap sical re erage era 680,650 
Cultivator shovel, W. R. Oyler............ 680,669 
Current collecting device, W. 680,265 


S. Moody.... 
Hamelback.... . 680,584 
- 680,303 


Curtain fixture, J. A. 
Curtain fixture, J. M. Whittake 


Curtain stretcher, lace, J. C. Whipple...... 680,301 
Cushion spring and support wire, W. H. 

NS UEES! Mois cheese oie tegese so Sid» slepeteielensre erence eve 680,215 
Cutting mechanism, F. 680,378 
Cycle gearing, R. Eecle 5 
Die, J. R. Blakeslee.... 

Nie, J. B. Wallace......... y 
Digging implement, hand, W. E. Vhillips.. 680,275 
Disinfecting device, J. D. Rockwell........ 380,621 
Display bos. We UAL Morle. foe. 2e oie ety See 680,659 
Display stand, veiling, I. S. Aiken:....... 680,450 
Door closing apparatus, 0. H. Kingsland... 680,458 
Door closing apparatus, thermal, He 

NSAN PESTA Ss cere a akeco wc fees ol araeusse ers eceher te 680,415 
Double cylinder engine, C. S. Johnson...... 680,382 
Drain; Je WY SURCS so: os d.c.e; SLi aracesestone Setese sop 680,548 
Drill. See expansion drill. 

Dye and making same, black disazo, K. 

SCHTPMWN CHER So -d.55 2-3 5 ors. s:arlote nas ace ols BOR 680,283 
Dye vats, etc., reversing apparatus for, J 

Tes SIRPAVISs As oe ace cave eistagyetrctos Somers ee - 680,553 
Dyeing witb sulfur dyes, Beck & Beil 680,472 


Fasel, S. H. & C. H. Woodbury 
Egg tester, C. D. McKenzie........ 


++ 680,404 
- 680,498 


Electric brake release, EK. FE. Darling.. . 680,317 
Electric machine and electric motor, “ay: 

PIV TeL0 sey § (OE? Onsee Roy =) ue ene IRS ee acs 680,597 
Electric machines, regulation of dynamo, 

WM “BDU WaBUS ves coccs os davascae nies dacd om ee Bis 680,236 
Electric regulator for valves or dampers, 

Thermo; WV. Tost Blake os Sess esee: dees areje's 680,262 
Electric switch, G. E. Linton.............. 680,336 
Electric switch for multiple rate meter 

systems, timed, F. R. M. Cutcheon.... 680,316 
Electric traction motor, Richter & Eschler. 680,619 
Flectrical conductor, FE. D. Priest.......... 680,277 
Electrical conduit and box, H. Krantz .. 680,254 
Electrical coulomb meter, S. E. Doane.. 680,233 
Flectrode for electrolytic cells, B. E. F. 

RRNOCAUN: |. eretPares, bs 6 ce aerate se Reeareneaece ae 680,441 
Electrolytic apparatus, B. E. F. Rhodin.... 680,440 
Elevator mechanism, W. A. Pentecost. .. 680,353 
Engine tender, traction, J. Staver...... . 680,366 
Engine vaporizer, explosive, G. F. Dyer. 680,572 


Engines, sparking igniter for gas, Termaat 
& Monahan ......... sharers aigiele eitatsaie-cve: GOOL422 
Bavelope, W. P. Shattuck. ...cccccccceeees 680,368 


Bnvelope, A. Cy, Dtnst...00. 000. 2 esses s 
Ierasing shield, V. L Copland 
Iexerciser, IL W. Wieland. 
Iixpansion drill, J. Forsythe 
Explosive Snes multiple eylinder, 
Pugh aa 
extractor. 
Fan, blowing, 
Farm gate, G. L. 
Iraucet, N. M. Hopkins. . 
Feed regulator, boiler, A. G. ) 
Ireed water beater, A. Wirth 
Felt, manufacture of, A. 
Fence, J. SS. Martin. 


Fence machine i 

Beant :........ , 398, GSO,399 
Fence, wire, LE. W. 680, G47 
Fence’ wire ‘tightener, 6S8U, 438 


Fender. See car fen 
File, bill, GH. Mau 
File binder, W. P.ON 
File box, cabinet, R. 
arm, automatic, 
extinguishing 
Nubring 
lire lighter, time, 


Kjellman & Andersson. GSU, 488 
atus, Thompson & 


Fire 


680,291 
0,299 


3S! 
» Williams & Hill.. 6s 


Kish, curing and dry 30 
DTAtiroiy a. De cSCOW aris cic sors ee SG esa, aes sv, Bilye 
Floor or trench plate, asphaltum = or 


lithic tilled, W. O. Steele. . 680,287 
Floors, apparatus for use in lay . 

GHUTNBS ON. cco 5 ee ahs othe coven 680,483 
Iluid ejector, C. Kemp.. 680,383 
Ily paper bracket, IF. IL Plaistridge...... GSU, 463 
Folder or pamphlet, indexed, 8. B. Par- 

NM GLOGE Sees, spa ce4 spate Mees shes Ps onl lohan oid 680,350 
Irork. See bieyele 3 
fountain comb, J. G. McAlpine, Jr 680,435 
Fruit) grader, cutter and pitter, 


Fawkes, | Sr. » 680,375 


sating and disinfecting, C. T. Kingzett 680,384 
e, A. L. Foy 680,521 


ve, G. S. Gallagher .. 680,653 
Furnace firedoor and = attachment, ea Oe 

BUCO S i secor ta 2S cnins Coals Mayerstopessrchsr eiets sohel a ayaore 680, 369 
Iurnace fuel saving and smoke consuming 

devices FES. I MOURN, Sep-5alerede a, pee ane wate 680,5V00 
Furnaces, apparatus for indicating the level 


of charges in, T. Il. Martin 
Game) Bs MA “Gere aaa: 2a oh den aos 
Gi: ‘ment hanger, A. B. Pritchette 

ment supporter, C. J. Higley 
burner and heater, IH. WK. Boy 
Gas distribution, piping tem for, 


GSU, 4735 


Mosher 


[agin ET 0 Ve 680,346 
Gas generator, acetylene, re. 680,293 
Gates L WuedWsandiss...3 os jen th Sak ou teed 680, 417 
Gearing, rubber, G. W. 680,654 
Globe, I. KE. Mitchell.. 680,461 
Glove, J. P. Moller.. 680,343 
Grain dump elevator, | . Johnson....... 680,331 
Grapbopbhone, T. H. Macdonald .. 680,339 
Gun, colt, W. G 680,327 
Guns, field ¢ 

Haussner 680,585 

Hammer, drop, Flanzer & Chevalier........ 680,525 
Ilanger. See garment banger. 
Ban gererG , TMS tien . vere arvana ecco Rts aes wpe eee 680, 322 
Hat cleaning device, J. Krises............. 680,531 
Heat regulating device, C .G ATDISLTONE, . 680,471 
Ileater, L. O. Cameron. 680,22: 
Heating diapbragm, J. M G80, 494 
Hitching post, disappearing anc Cc. 

Buteber | seccqset cashew Sis aking wepe eheie eee 680,638 
Holdfast, Hl. N. Brown. 680,563 
Hoops or rods about casks, tanks, ete., lug 

used in coupling, tightening and fasten- 

ing metal, G. Mumby ................ 680,462 
Horse checking device, W. L. G. Rumpf... 680,361 
Horse detaching device, W. C. Parsons..... 

Mose; Shepard 6s Tish vse Mice esses ocho nearest 680,504 
Hose supporter, E. G. Seiffer.. aa sove : 680,503 
Hub, vehicle wheel, A. Benson. . 680,424 


Eastwood. 680,573 
Ice or water bag, C. W. Meinecke 680,610 
Indoxyl derivatives, making, J. Pileger.... 680,305 
Insulating strip, cork, J. Hl. Stone 5 
Ironing board, C. Ii Van Deusen.. 
Ironing table, Wildermuth & Hill.......... 
Jack. See lumber jack. 

Jaw rods, making, J. R. Blakeslee......... 
Knitting machine bur, E. Tompkins 


Hydrocarbon burner, J. 


Kkxnockdown box, B. N. Sykes.. - 
Lacing, shoe, Heintsh & Moriarty.......... 680,249 
Ladder. 8: De Catt l.< Siva cae eia iersts ss epee 680,428 
Ladder and truck, combined, R. E. Van 

COURTS yi Oe en eda Seco mayteavaierernte.’ 680,402 


Ladder, step, J. B. Detweiler 
Lamp, F. B. Hayden 
Lamp, gasolene, W. A. 
Lamp, incandescent electric, 
Lamp lighting or extinguishing apparatus, 

UST Vin; “CRON wv. cc Soe 3 eis ete, seemnevore 
Lamps by electricity, lighting, 

Brigham & Meyer 


680, 446 
680, 242 


680,568 


H. Gilmore.... 


for 


device 


Land roller and pulverizer, R. 
Latch, A. B. Vanes.......... 
Lathe, engine, W. Lodge 680, 606 
Leather, bleaching, Krug & Haley......... 680,334 
Leather, making artificial, Foss & Litch.... 680,579. 
Leather, preparing hides for the manufac- 

ture vot, OW. CISsauel. os is 4.5 beccciene eeer ss 680,605 
Leather stuffing machine, G A. Rhoads.... 680,545 


. 680,604 
- 680,263 
. 680,452 


Leather, working, W. Lissauer 
Lid er plate lifter, C. D. Maddu 
Life preserver, GC. Bunsen.. 


Lime, slaking, J. Hl. Warrier 680, 246 
Liquid supplying apparatus, . 

Dargie arco nd RONG ove hb heespecaces wocae ores 680,611 
Liquids, device for drawing effervescent, J. 

YT ELON OR 5 aoo des lae gi estneve ea Svante em eras 680,499 
Loom, filling replenishing, Lane & Aumann. 680,601 


6°0,502 
.. 6.),622 
si. 680,623 
«+ 680,345, 
.. 680,570 
- 680,213 


Loom, gauze, T. A. Robinson... 
Loom picker, Rogers & Blakene. 
Loom shuttle checking means, C. 
Lubricator, W. S. Morrison. . 
Lubricator and heater, T. Dixon 
Luggage carrier, Baker & Taylo 


Lumber jack, N. R. Deppe ‘ 680,231 
Manifolding sheet, H. P. Brown.. . 680,637 


-+ 680,419 
«+ 680,276 
«+ 680,612 
. 680,640 


Mask, varnisher’s, D. W. Schaeffer 
Match safe, C. C. Pitts.......... 
Match safe er box, B. F. Parkgr 
Measuring machine, C. B. Carver 


Meats, preserving, R. Emmerich.. x 680,374 
Mechanical movement, 0. W. Brown 680,372 
Mechanical movement, A 680,433 


Mechanical movement, 680.474 
Metal wheel, D. J. C. -. 680,633 
Metals, apparatus for use in electro deposi- 


tion of, S. O. Cowper-Coles ........... 680,408 
Mill. See windmill. 
Milling machine, C. R. Gabriel............ 680,482 
Mitten, knit, W. W. Burson.. 680,672 
Mixing apparatus, D. Davis. 680,229 
Mold, W. S. Parker.......... 680,273 
Molding machine, cement post, L. 680,432 
Mop, J. E. Atkins............... 680,308 
Mortar board, J. W. Kinnare. 680,487 
Mower, A. r f - 680,247 
Mowers, grass catcher for lawn, 

SHOEMAKER: Fo: Scere Stage sGicterenaearele's tee -. 680,467 
Musical instrument, W. F. Hochspeier..... 680,485 
Musical instrument sounding box, M. Funck 680,240 
Musical instruments, picker mechanism for 

stringed, H. Wilburn 680,205 
Mustache guard, T. Ferry - 680,578 
Nail making machine, wire, I. Wi 680,511 
Necktie clasp, R. A. Jones............... 680,600 
Necktie fastener, Hl. S. Tillotson... . 680,292 
Nut lock, N. B. Riddle............ . 680,501 
Nut lock, H. Henthorne............ - 680,527 


Oak lock, W. L. Sutterlin 
Oil purifier, G. F. Carter. 


. 680,289 
. 680,639 


Oil rack, L. K. Moore.. . G80, 344 
Ore crusher, C. Suttie 680,401 
Ore roasting and deswiruriZing furnace, A. 

S. Partridge 2 - 680,613 
Ores, desulfurizing, Psyees . 680,313 
Pad holder, FE. A. Henkle cds ch beta Pe Svante cas thi - 680,589 
Page indicator, R. Seott.. - . 680,363 
Paper cutting machine, N. Gray, Jr 680,655, 
Paper cutting machines, hand clamping de- 

Vice; fot; N. Gray, Jt. sres on secaktos 680, 656 
Paper hangers or other mechanics, tool for, 

To CHAWKANS 3 0 is2 Sisgeteceterd ised a eeersie sas 680,586 
Paper pulp screen cleaner, G. S. Witham... 680,514 
Pencil holder, pocket, C. C. Russell........ 680,281 
Petroleum, etc., composition of matter for 

filtering or cleaning, M. Thomas....... 680,290 
Phonograph records, making metallic dupli- 

cate, T. A. EGISOn: siscii eek was oe ae 680,520 


Phonographs, diaphragm tube plate for, W. 
R. Dutemple ..cecccccsccccccsececesss 680,431 


Send for Catalogue B. 


695 Water Street, 


ft Foot and 
. tar’: Power 
_ Screw Cutting 
> Automatic 
“wr is Lathes 
i = Feed 


i) FOR FINE, ACCURATE WORK 


SENECA FALLS MFG. CO. 
Seneca Falls, N.Y., U.S.A. 


Ls 


NGINE& Y MACHINE ‘SHOP OUTFITS 
ATHE SU 1001s <9 UPPLIES 7272" 
SEBASTIAN LATHE CO: IOC ULVERT SF 


FLY 


Price 10 cents each, 


PAPERS. — FORMULAS FOR 
Sticky Fly Papers are contained in SCIE 
CAN SUPPLEMENT Nos. 1057 and 1324. 
contains several receipes. 
this office, and from all newsdealers. 


VTIFIC AMERI- 
Each issue 
from 


this new 14 inch 


«_B. F. BARNES 


strong, well built, durable tool. 
*, It doesn’t cost a whole lot either. 
cails are yours for the asking. 


B. F. BARNES COMPANY, 


Perfect satisfaction is experi- 
enced using our 
Hand ape st Threading and 
Cutting 
ratchet power. 
fron. dust. 
j uation to any size, can be re- 
leased from threading while in 
motion, opened to permit pipe 
veing cut, and instantly ciosed. 

Ge Send for Free Catalogue to 
The Merrell Manufactur- Da 
jing Co., 501 Curtiss Street, Toledo, Ohio. 


GAS ENGINE 
IGNITERS 


for Marine, § Stationary “and 
1 
save theircost many times 


No. 5, 6 or 9 


Crank or 
Gears housed 
Chasers set by grad- 


achines. 


Automobile engines. 


Over in one year. 
Write for circulars. 


FOR LIGHT AND MEDIUM WORK 


Upright Drill is several laps ahead of any 
other drill on the track. It will drill from 
1/16 of an inch up to % of an inch and is a 


Rockford, Ill. 


The Carlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati, O. 


CREAT POWER-SMALL COST. 


The maximum of strength, 


tillate or Crude Gil 
ery part of the engine is 
interchangeat 
saves its cost in fuel 
alone. Both friction a 
geared hoi 


dura- 
ety, with the unmi- 
ibes our 


on on 


le. “oon 


. O. Box 1114 a, 


HojeyeyD 403 puag 


Kansas 5 City, » Mo. 


METAL | POLISHES.—FORMULAS FOR 


Liquids, Powders and Soaps, for 
polishing metals, are contained in SCENT ENG AMERI- 
1258S and (289, 
Price 10 cents each, from this office and all newsdealers. 


HIGHEST EFFICIENCY 


Putz Pomades, Pastes, 
CAN 


STOVER 


The best is always cheap- 
est. 


STOVER ENGINE WORKS, FREEPORT, ILL. 


MER a wee KEROSENE 


and GAS Engine 


KEROSENE 
\ cheaper and safer than gaso- 
line. Automatic, simple, re- 


olen 


burns 


liable 


lation. 


‘all power purposes, 
i Send for Catalogue. 

A. MIETZ, 

128-138 Mott St., 


Re 


Sane, ae 
eee 


No electric battery 
\orfiame vsed. Perfect regu- 
Belted or directly 
/coupled to dynamo for elec- 
jtric lighting, charging stor- 
jage batteries, pumping and 


New York. 
Markt &Co.,London, pHamourg, Eats 


SUPPLEMENT Nos. 1°28°3, 


attained in the 


GASOLINE 
ENGINE 


Write for prices. 


Che Cypewriter Exchange 


146 Barclay St.. NEW YORK 
CHICAGO 
BOSTON 


KANSAS CITY, MO. 


124 La Salle St., 
38 Bromfield St.. 
817 Wyandoite St.. 
209 North 9th St. 
432 Diamond St.. 

3 West Baltimore St., 


636 California St., 


ST. LOUIS, MO. 
PITTSBURGH, PA. 
BALTIMORE, MD. 


SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue. 


50 YEARS’ 
EXPERIENCE 


TrRave Marks 
DESIGNS 
CopYRIGHTS &c. 
Anyone sending asketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & "Co. receive 
special notice, without charge. in the © 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0.261 Broadway. New York 


Branch Office, 625 F St.. Washington, D. C. 


Photophonograph photophone or similar de- 
vice, J. Poliakot! ... 
Piano players, case or 
matic, T. P. Brown .... 
Picker. See loom picker 
Vigeonboles, folding, M. S. Broadt......... 
Pipe calking and cutting apparatus, Couston 
& Finlayson 
Pipe cutting mechanism, I. 
Pipe hanger, J. Marquardt........... 
Pipe wrench, T. E. Smytbe....... 
Viperidin, producing, W. ED 
Pistol, repeating, G. Gioda. 
Piston, G H. Reynolds 
Pistons, means for mounting and lu ricat- 
inig,- HH:. Wood manse: ~/2:5. 2's o2o.5, bot aici 
Planter, corn, L. P. Graham....... 
Planter, cottonseed, W. C. Mills 
Plate holding and _ straining 
White 
Pliers, J. L. Ogle.. 
Plow, H. Haussmann. 
Plow, J. I. De Witt.... 
Plow, disk, J. M. W. Long 


cabinet’ ‘for | au o- 


Plow subsoil attachment, J. A. 
Shuping 

Pocket support, W. Shapiro.......... 
Poke, animal, E. A. Jones...... aay 
Polishing machine, G. A. Ensign...... 
Potato digger, A. von Loeper...... 
Press,, 2. Si. PetO@t 5.650. eseG sale srevecavere 
Pricking machine, J. Franek......... 


Printer’s blanket, A. C. Ferguson 
Printer’s composing stick, Hl. B. Rouse, 
680,546, 680,547, 
Printing and embossing paper, machine for 
simultaneously, Marinier & Nawoit..... 
Printing paper bags, wachine for, 
UNO SSF oa ers a aed csi A ae pecato le wieENe 
Propeller, screw, I’. W. Brewster.... 
Pump bucket er piston, I. D. Clinger 


680,614 
680,310 


+680, 451 


680,228 


- 680,443 
- 680,609 
+ 680,285 


680,543 
680, 243 
680, 465 


680,449 
680,326 


+ 680,496 


+. 680,302 
* 680/540 


680,248 
680,651 


- 680,337 


. 680,400 
-» 680,627 
++ 680,253 
++ GSU,576 
«+ 680,257 

+ 680,542 
. 680,674 


680,577 
680,625 
680,533 


.. 680,409 
¢) 680,671 
» 680,565 


Punch, I P. & HS. Jones......... . 680,599 
Pinch echecker Ce dt. Cooley... cys. oe oe 38 680,226 
Purifying machine, centrifugal, O. Oblsson. 680,270 
Push wagon, T. Ilill . 680,251 
Puzzle, RK. Scheloske. 680,282 


P. Nolan.. 
P. Lyle. 
L D. Smead 
retort, O. C. Trukenmiller.. 
Rail joint, W. J. McCrory 
Railway cross tie, J. Lanz. 


Railway foot guard, W. Driscoll........ Ze : 
Railway sleeper and rail support and con- 
nection, G. A. OWen w..0%2..226.4 500% 


Railway 
Railway 
Railway 


switch, G. Moore... 
switch, S. W. Baer. 
switch, automatic, C. 


Railw “HO, D'S WNBINP IGE jects Seichid cree eco 55 

Railway tracks, aligning bar : 
WROGIMN ES Gono soaks oseseaaiesioite wets . 

Register. See cash register 

Register, I.- Po Breede@nis <oyers) ive eserves 


Register, ventilator, or the like, H. S. Hart 
Releasing device, dog, J. IE. Nightingale... 
Revolver, J. J. Peard. 
Rivet making machine, 
Rope clamp, L. Furman.. 
Rotary cutter, Chorlton & Wentworth. 

ry engine, Holeomb & Thurston... 
engine, E. C. Long 
engine, English & Cvuone 
engine, I. C. Warren..... 
eotaiy engine; -J.. T.. Bootes 0.22.25 gon sree 
Rubber adulterant, preparing, W. 

AVA RIMS od cic oe 3) 3 apn Miededovgnera'’aigcoh efeys dat 
Rubber cement, 
Rubber or gutta percha rent tutes A. Cairns 
Sack bolder, W. M. & C. C. Inman. 


680,272 
680,537 
680, 634 
- 630,338 


680,460 
680,333 


680,562 
680,657 
680, 268 
680,274 
680, 217 
680,481 


«+ 680,225 
«+ 680,252 
. 680,259 
, 680,479 


680,510 
680,635 


- 680,266 


680, 387 
680,426 
680,381 


Sadirony,. cA "De BORG cn ceeds eae abies - 680,216 
Salicylate of dimethyl] - amido - pheny i - 
dimethyl-pyrazolone and making same, 

Bee UU S lace 5s, batete te she sadeyal a: sates o's 680,278 
Sampling apparatus, Hl. E. T. Haultain.... 680,526 
SulWe ‘Sets. Wi We. “DICKersolly. 1 35 ee eeeeie ees 68U, 232 
Saw tooth setting apparatus, J. Gottsmann. 680,484 
Sewing machine feed mechanism, D. Noble. 680,664 
Sewing machine stand, KE M. Hug. -... 680,660 
Sewing machine stopping mecha 

Noble 680, 665 
Sewing machine thread waxing attachment, 

TP SCS PEIN acon haaiud Spot ca luge nineces ste taee sehoveesy ouieate 680,582 
Shaft coupling device, automatic, 0. Oblsson 680,541 
Shafts having bud thrust, balancing device 

for wheel, PIULD Pinsgneserecors cos ersters So oe 680,294 
Shafting, Ae. FE. B. Collins - 680,315 
Sharpening device, knife, J. E. Mennessier. 680,492 
Sheet metal box, F. Fouche............... 680, 238 
Shipping shellfish, ete. packige for, I. W. 

Collins . 680,566 
Shoe fustening, . . 680,644 
Shoulder blade extractor, EK ‘p ic . 680,436 
Showcase, glass, I. X. Ganter...... - 680,523 
Sieves, cleaner for bolting, I L. She ... 680,466 
Signaling apparatus, electrical, Herzog & 

WWilteGlen. 6 Sh opie croatia petera coisa tarnaie 680,590 
Sodium sulfid and lithophone, making, I. P 

Téhme + 680,603 
Solde * clamp, F. W. Wightman. - 680,394 


Solde.  . iron, G. A. Denis 680,519 
Soldering tool, F. Fouche. 680,580 
Spectacle frame, I. Fox. tose 680,239 
Speed regulator, J. Sturge: S. ec eatohe fo -. 680,677 
Spike extractor, E. E. Welsh...... .- 680,300 
Spoon, soup, J. A. Crandall....... -. 680,648 
Squib, “DL By Char kis. o:s oc. os eee a ss esate exe a's 680,564 
Stage illusion apparatus, M. A. Sherwood 
(LEISSUIE) oR eee creep cS one lenaseid a Neer ete ers 11,926 
Standpipe, J. Henderson - 680,328 
Starch breaker and grader, J. M. Lyman... 680,261 
Starching machine, W. J. Asher . 680,559 
Steam engine, A. P. Charles. 680,406 
em engine, Garland & Lung: 3 .. 680,524 
am generator, Hornsby & Roberts. -- 680,593 
Stilt, djustable, T. B. Garretson. . 680,454 
Stockil MS PORTS RO We lat <i Ascecie onc dancers a ioers 680, 355 
Stopper. See bottle stoppe 
Stoppers Ps Ue 'Cassidys. oceans es 680,518 
Street cleaning purposes, push wagon for, 
Len CON ae aeecee erat area en Coil teat 680,250 


Stress apparatus, H. M. Brittan... 


Stud for fasteners, W. P. Devine.. 


++ 680,371 
+ 680,373 


Suspender and trousers connection, : 

CUM Oe a ee ots exScoialee etakacd cena erate ay eae 680,430 
Suspender end button attachment, R. T. 

CIAPKe® (5.95 ae alta dojeus oy S204 sins Ses +++. 680,420 
Suspenders, G. FE. Adams.......... 6809538 
Switch operating mechanism, electr : 

Russell. ses oacstesa tis gets jetadis 680,626 
Tanuing compound, D. W. Brown 680, 222 
Tape into edgings, machine for threading, 

De eA CUPtSs oi sa cd trons days tava Se Sahat 680,475 
Temperature regulating apparatus, H. Win- 

kenwerder 4 - 680,423 
Threshing machine, A. . 680,258 
Tile floor, wall, J. K. Sierer....... . 680,468 
Tire, detachable, If, FE. Irwin......... .. 680,486 
Tire, elastic, W. WKightlinger......... . 680,332 
Tire heater, J. Gogel................. 680, 455 
Tire setting machine, rubber, J. A. Burrows 680,312 
Tires, composition for closing punctures in 

pneumatic, W. Hl. Simmons........... 680,420 
Tires, manufacture of vehicle, F. G. Davis. 680,569 


Tires to vehicle wheels, means for securing 
resillent, H. A. Palmer ....... 
‘Tool handle: "Cs. os NIM eM Oberg she scorsieeeee 
Tooth roots, device for forming models of 
crownless, P. B. McCullough 
Top and holder, spinning, J. Fleischmann.. 
Transfer privileges, means for eee Ww. 
He :Cooley ae sialesGee ss fdas 
Transfer table, R. Eben 
Transformer, Sutter & Bingay 


Trellis or holding rack for vegetables, Ww. 


. 680,392 


680,497 


680,389 
680,323 


, 680,646 
680,574 
» 680,421 


H. Thomas 680,507 
Trolley guard, C. ley - 680,286 
Trolley stand, FE. Te Parker. - 680, 4: 
Trolley stand, EB. J. Kelley. » 680,6) 
Trolley wheel, W. C. Cottrell - 680,567 
Trousers stretcher, J. L. Norris.. - 680,269 


Truck, J. L. 
Truck, car, FE. 
Truck, railway, N. H. 
Trunk harness, L. sets 
Tubes, hollow shafting, axles, ete., from 
common puddled iron or other metals, 
manufacture of hollow blooms a J. 
G. Inslaw 


Barrick 23 a2iseiecinwsioes 


Hefteen 
J. Vandervoort.. 


Typewriter, A. W. 
Typewriter carriage, a ‘ 
Umbrella, self-opening, C. J. Hunt 


(Continued on page 127) 


: 680,561 
+. 680,516 
: 680,587 


680,296 


620,595 
60,575 
680/551 
680.321 
680,661 
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Scientific 
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AUTOMOBILE ‘PARTS, 


IF YOU ARE BUILDING 
AN AUTOMOBILE, WE CAN SUPPLY YOU 
WITH PARTS ano FITTINGS. 


IN OUR SEVEN FACTORIES we MAKE 


RUNNING GEARS, TOOL STEEL BALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 
SHEET STEEL ano FORGINGS. 


ALL FOR AUTOMOBILE CONSTRUCTION 
QUOTATIONS ON APPLICATION. 


THE AUTOMOBILE & CYCLE PARTS CO. 


CLEVELAND, OHIO. 


BY-THE-BYE, WHEN YOU BUY A BICYCLE 


be sure and buy the best, 
and that means the 


BUFFALO KING. 
either‘ Racer’or* ‘Special.” 
The “Queen” is for Ve 
No better built wheels on IRS 
the market—every rider |f—~ 
satistied. ‘Thoroughly up 
to date in improvements. 
All parts of best materials. 
Put together by skilled 
workmen. Prices, $35 and $40. 


lication. 


oS. A, 


Iilustr ated Catalog ue free on 2p] 


THE WM. HENGERER CO., Buffalo, N. Y ” 


A Toot Inventory 


so comprehensive that it includes 
most every tool at present used by all 
trades and professions is 


Montgomery & Co.'s 
Tool Catalogue 


a book of 510 pages, illustrated, well 
printed, pocket size. and mailed to any 
address on receipt of 25 cents. 


MONTGOMERY « vO., 
105 Fulton St. N. ». City. 


‘© QUEEN’? DRAWING PENS. 
TIFICALLY SHARPENED. 


~QUEEN&CO 


TOOL 
CATALOGUE 


7x 


40th 
1 CENTURY EDITION 


THE 


All Queen Pens are sharpened by experts who have 
hud many years’ experience in making and st. arpening 
Drawing Pens, Only the finest English Steel is used in 
the Queen Pens, and they are hand- mates and carefully 
tempered by our improved. process. N & CO., 
Inc., Mathematical, Engineering ot NaS Instru- 
laent Makers, 1016 Chestnut St., Philadelphia. 


. DICKERMAN’S 
DURABLE DESKS 


Dowt buy until you get our catalogue— 
100 pages of money saving values. 


AMERICAN STORE STOOL CO.. 33 Howard St.. New York 


The ‘‘ Wolverine ’’ Three Pinks 
Cylinder Gasoline Ma- logue, 


rine Engine. 
The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power Iuilt. Practi- 
cally no vibration. Absolute. 
ly safe. Single, double and 
triple marine and stationary 
motors from %& to 3U H. P. 
WOLVERINE 

MOTOR WORKS, 


Grand Rapids, Mich. 


NICKEL 


AND 
Electro-Plating 


Apparatus and , Material. 
THE 
Hanson & VanWinkle 
Co., 
Newark. N. J. 
136 Liberty St., N. Y. 
30 & 82 S. Canal St., 
Chicago. 


MANUFACTURING PROCESSES For Disposal vy 
CHEMICAL 
PETER T. AUSTEN, EXPERT, 


80 Broad Strect, New York. 
PROCESS FOR MANUFACTURING 


FLOOR POLISH 


Easily applied. Pohshed with a cloth. Does not require a heavy brush. 
Unusually durable luster. Does not discolor or darken light woods. 
Equal, if not superior, to any article of the kind. Cost low. Process 
sinple. Profitable article for a progressive manufacturer. 

Terms on Application, 


D L HOLDEN 
4 REAL ESTATE TRUST BLDG PHILA., PA. 


EGEALED ICE, MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 


Send your business card 
for 160 p. 1900 catalogue. 


R 


A MAGAZINE FOR THE HOME MAKER 


NOW READY. 


Che... 
Scientific American 
Building Edition 


VOL. 31. 

Beautifully illustrated with many views and plans of 
country houses, seasiue cottuges, bungalows and other 
buildings, including some of the more important 
examples of large city dwellings. The leading archi- 
tect.s of the country are now contributing to this maga- 
zine a series of ‘“*Talks’”’ on important and popular 
architectural subjects. ‘I'he contributors to this new 
and origina] featurein architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgh. 

SPECIAL DEPARTMENTS: 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondence. Notes and Queries. 
Household Notes. 

Legal Notes. 

New Building Patents (Classified) 


Price, bound in stiff covers, $2.00. 
300 Iliustrations, 120 Pages. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


Union coupling, I. S. CPOMU LE aot tae 680,649 
Valve, M. B. Gutermuth........... 680; 245 
Valve for wasbbowls, bathtubs, ete., waste, 

J. A. Hollenberger oe 680,592 
Valve gear, engine, B. V. Nordberg 66, 680, 667 
Vapor burner, E. B. Ludwig...........--+- 680, 260 
Vehicle brake, automatic, J. D. Richards... 680,858 
Vehicle motor, G. B. Anders + 680,307 


Vehicle, motor, C. A. Lieb. . 680,602 
Vehicle safety stop, A. L. . 680,444 
Vehicle wheel, J. KE, Camp 3 G80, 224 
Veneer cutting machine, IL . . 680,642 
Vessels, depth indicator for, C. Mehlsen... 680,491 
Vise, bench, H. I. Renner... A 680, 439 
Vise bench, GW. Norton. . 680,539 


Wagon body, combination, C. . 680,581 


Wagon rack, adjustable, I. Robbins. 680,620 
Waist lining, J. Newbauer....... . 680,675 
Washstand, I. Mason..........65- ..+ 680,534 
Washtub with wringer attachment, S. Rich- 

TUVALA Yar ags Were «wits tategos oCep aa yan wes 488 esac! .... 680,279 
Washing machine, J. D. Ning... . 680,414 
Washing machine, A. W. Jones . 680,598 


Watch compensation regulator, C. M. Geiger 680,325 
Watch pendants, dust-proof sleeve for, C. 

AS 2; UNO WAACLS ie ia scacete lara loraatiene ols to, Wane, «sae Reese 680,594 
Water closet tlushing 

BAU teers ace on ook 680,455 
Water closets, urinals, 

ete., means for preserving seals in Srips 

of, "M. A. Hyde -.. 680,380 
Water cooler, A. F. . 680,271 
Water cooler, combination, G. McGovern... 680,390 
Water to stock, automatic means for sup- 

plying,, (Ps W¥. CVomers.. oc ce 3 - 680,615 
Wave power apparatus, W. L. Rhoa 680,357 
Weighing device, coin controlled, e 

BE OUSO Mtr tesste ndeco tema seahetehe eral shsteteySecesoerastore 680,221 
Wells, sand reel for oil or artesian, 

& Benson 680,234 
Wheel, IL Lieberthal.. 680,256 
Windmill, A. K. Childs. Y «+. 680,314 
Windinill, Ls. dee. Joneses... seine... cdrtee .-- 680,530 
Wrench. See pipe wrench. 

Wrench, J. B. Barnes.. 680,560. 


Drosness. 


Wristband, V. 680,477 


DESIGNS. 
Ant trap, 'T. J. Wilson....... 34,927 
Ax and saw set, J. Stanford 34,941 
Badge or similar article, A. J. Messler...... 34,916 
Bottle, milk; Co. T: aNightingale. cc. se... 34,919 
Calendar base, G. L. Barrett............... 34,925 
Carriages, propelling frame for children’s, 0. 

W. Siebert . 34,933, 
Chair;. NE AGUgGtee sine 5.54 2A ee Ls eah dante as 
Coniby [OS LUE IC Oe sieges ses ava ca ae 0 Sve. oe, a ae ac 
Cotter pin, V. Henderson 
Cup, H. lL. Wheeler... 

Engine frame or casing, gas, PLAS Pret 
Eyeglass’ nose guard, I. A. Inskeep......... g 
Knit fabric, D. W. Watson....... 

Nut lock washer, ©. W. Taylor 

Rake head, I. T. Partyka 

Rope coupling, J. L. Frazi 7 

Rule, I. L. Estes......... 34 924 
Spoons or similar articles, handle for, 

We SMIth” jc wats seas eae sel . B1,917 
Stirrup, P. Gsehwend.. 34,929 


Stove, J. S. Van Buren 
Tailor’s pick, L. Simanc 
Piles, Je WN. GSES ees es Pea oe oc 
Tire, pneumatic, I. S. MeGiehan.. 
Tire setting machine 


1) 34,932 


is 


Henderson - 84,937 
Tobacco pipes, section for separable, — T. 

Morgan 34,922 
ly G. PB. » 84,920 


Valve easing. float, T. Stebbins . 84,948 


Vending machine case, C. V. Flos . 34,926 
Veneer pressing member, F. A. Denr . 
34,942 to 34,947 
Wheelbarrow, F. J. Cooper 34,984 
Whiffletree clip member, W. L. Wolverton, 
34,930, 34,931 
TRADE MARKS. 
Axes, adzes, bush hooks, and machetes, 
COVNS: Company scoisecs are oie! ocd ereie > ve Geeies 36,89-4 
Canned goods, Catton, Bell & Co.... . B4,889 
Curacao, E. Cusenier Fils, Aine & Cie...... 36,887 
Filters and filtration systems, W. M. Deutsch 36,895 
Flour, wheat, Mattie Mitchell Co........... 36,890 
I*ood for stock and other animals, Molassine 
COMMUN. eosin 8 a sndsac thal ersielde dt entire: «+ 36,891 
Game boards, E. F. Carson......... . 36,881 
Glass, certain named, Duryea & Potte . 36,879 
Tforns, amplifying, A. S. Marten... . 36,882 


Lead, saltpeter, brimstone roll, anc wers 

of sulfur, white, Brandram Brothers 

Wot COI ah ctr aen nha ea set aay Wet PACER lestuizere ie 36, 892 
Medicinal preparations for internal use, 

ken Chemical Company ............+..- 36,886 
Medicine, proprietary, F. FF. Fanning . BB.885 
Olives; I’. WH. Teggett & ‘Gas... sec eee es 36,888 
Paste, mucilage, glue and_ ink, 

ING, BOS BeBe cine casars ine ayartrerciarheh Bio gree eter utee’s 36,883 
Pulleys. wooden, Crump’s Manufacturing 

GONIPAaNyey 0.65/50 cigs cents Mesias + 36,893 
Sheetings, brown cotton, Livierato Bros..... 36,878 
Shot sheels and cartridges, Winchester Re- 

Peating > ATMSi Cotas k's swiss sieadiee se: ort ae erg 6 36,896 
Silverware and tablew Reed & Barton... 36,880 
Toilet powders, cert named, Specialty 

MBE eS Oe Zoi etaccrers die ote ttiora tate ce gta teeter hates rs 36, 884 

LABELS 

‘“*Alpha,’’ for baking powder, W. G Arpe.... 8,595 
‘‘Antiseptine.’’ for an antiseptic, J. A. Lentz 8,589 
“Daniel’s Passiflora | Koko-Kola Syrup,’’ for 

ARNEUM Ps ley se. DIMM GN 4 Ach ons ena ces ean eto ee chek 8,593 
“Egyptian Pyramid Puzzle,’’ for puzzles, H. 

FSA IPEQT OMICS 222050 secu, ore Sele a earn ash ey dco ahars aa 8,586 
“Hazen Rum,’ preparation, Ra 

Toilet Co. Bob dh ab ihe cepnre gsr ee tatty Seana eys Me nate 588 
‘Tlomestead,’’ for ale, Frank Jones Brewing 

Company ie a LRN in, ae ee 8, 
“Tt Am a Buffalo,’’ for eciga Schmidt & Ca.. 8,601 
“In a Sphere of Its Own,’’ for pianos, G. P. 

SQUARE rch olscaiate dias toulete awe ee ae eases rhe hes 8,585 
“India Pale Ale,’’ for ale, Frank Jones 

Ing” GomPanne jeg os tee ahs we cerns Oe be 8,599 
“Loekport Cigars,’’ for cigars. S. Lichtenstein 8,602 
“Mother's,’’ for corn starch, Wellington Man- 

ufacturing CO. .......e eee eee Se rd Sees 8,594 
“Nourishing Stout.’? for porter, Frank Jones 

ASHEN ROTM: co cueel x eects Seer yeregect ore 8,598 
“Osceola Brand Faney Pineannples.’’ for pine- 

apples, Florida Faney Pineapple Associa- 

TIONS ee econ Sakis hg kt eA yactarage orate ae 8,597 
“Royal Palm Brand Faney Pineapples,’’ for 

pineapples, Florida Fancy Pineapple Asso- 

GIAGIOD | oped heres Soe pc eke ee Laren 8,596 

“Ryeoline,’’ for a vegetable compound oil, 

WW EST ly cals ick ws eyeur setae re she, tuaydiecersts each 8,592 
“Sanitaire,’’ for disinfectants, Clark- Hutehin- 

SOW Chemical: Cos. eros se wa eagle em eae 8,590 

Clark-Hutehinson Chemieal Ca.........-5 81590 
“The Prophylactic Tooth Rrush,’’ for tooth 

brushes, Florence Mfg. Co. ......... 2000s 8,587 
“Wilson’s Absorbent,’’ for a liniment, W. H. 

WV SOI “o sareyersater tess eave voaraense soetecerscah crate sonore 8,591 

PRINTS. 

“Fitzu,’’ for shoes, Seiter & Kappes........... 384 
‘ST? ¥. Tlarper Bourbon,’’ for whiskey, Bern- 

NEMMUBROSs Sachin tes ae ise h Ge a Stbre wialble Soar ete Wpica® 86 
“Old Charlotte,’’ for whiskey, Henry M. Rubel 

GON * snaterere es ondysia teres sae soyoaze dential aRalevayerssay$ yezecar oe 385 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
xemit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be ohtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


.303 and 
30-30 Caliber. 
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SAVAGE MAGAZINE RIFLE 


The Only 
43 Hammerless 
Repeating 
Rifle. 


smokeless 
} Shooter. 
me Ritle for gy 


Large aud W 

Small Game. W 

kamerace Mh 

The Rifle of the 20th Century tinting” Y 

BAKER & HAMILTON, San Fran- Write for New wv 

cisco and Sacramento. Cal. w 

Pacific Coast Agents. Catalogue A. MY 

SAVAGE ARMS CO., UTICA, N. Y., U.S.A. 4 
Neceececececeeecececeeecceceececcececeecececees eceececcece’ 


we A 3: ag ‘ 
Prien UNION ST, ES ILL. 


Steam Engineering 


A course in Steam Engineering enabling stu- 
dents to pass examinations and secure Fetter 
positions. Includes operation of dynamos 


and motors, 

Weteach by mail, Mechanical, Steam, Electri- 
eal, Civil and Mining Engineering ; Shop and 
Foundry Practice ; Mechanical Drawing; Archi- 
tecture; Plumbing; Sheet Metal Work; Chem- 
istry; Ornamental Design: Lettering ; Book- 
keeping; Stenography: Te: hing English 
Branches; ‘Locomotive: Running; Hiectrothera~ 


uatics. 
When w writing state subject in which interested. 


taught by mail. 


Internatio: Correspondence Schools, 


Box 942, Seranton, Pa. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 


*©CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mech: al Drawing, at your home by mail. 
Institute indorsed by T son and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-242 W. 28d 8t.. New York. 
Repeating Shot 


$2 Gun for only $I 6.50 


‘“*Nothing on earth like it.” ‘* Best gun in the 
world,” is what sportsmen write us. yencer 12 gauge 
Repeater. The original pump gun. Made o 


Twist barrel, Safest, Strongest, and 
S, Army Prison guard gun. Used by express 1 
guns now in use. 
Take Down. Double extractors, 
as evidence of good faith, we will send C, 


the best forged steel—case hardened—with first quality finely figured 
pst handsome looking gun made. 
ssengers, bank watchmen and sportsmen, 
6 shots in 8 seconds without taking gun from shoulder or vi 

Only limited number of guns will be sold at this reduced price. 
O. D, for balance, with full examination allowed. 


Automobile Engine suzttes, 


After careful testing we offer to the 
pubiic, with contidence, the 
S., B. & M. Compound Fngine 
Dimensions of Cylinder are 25¢ and 5 
in. x 4 in. stroke. Height of Engine 
2lin. Base 8xl2in. Weight, Engine, 
9 lbs. 3 crank shaft bearings. Ali 
working bearings of bronze. Piston 
rods of machinery steel. Air and 
boiler pumps connected from cross 
head. Plain side valves. We also 
build running gears and make parts. 
SHAEFFER, BUNCE & MARVIN, Lockport, 


MORAN FLEXIBLE JOINT 


tor Steam, Air or Liquids, 
Made in all sizes to stand any desired 
pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 East 3d St, LOUISVILLE, Ky. 


‘By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 


tory’s price can be realized. 
Also economize freight 500 
ee Launches, Sail and 
ow Boats, Gasoline En- 
Catalog free. 


gines. 


Adopted as U, 

pward of 26,000 
isturbing "tin Model 1900 
On receipt of $ 


F. Bannerman, 579 Broadway, N. a A 


FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
“WORK, ETC. 


@ From 9-in. to 13-in. swing. 

rranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 


W. F. & John Barnes CO.,1999 re 


UPRIGHT 
DRILLS 


Complete line, rangin: 
tion Disk Dri]! to 42'' Back Geared Self- 
Feed. Latest improvements. Up-to-date 
in every respect. 


c=” Send for Catalogue. 


ablished 1872, 
by St., Rockford, Tl, 


from Light Fric- 


ODELWORKS ... 


a u PNIONM 


THE AUTO-CARBURETTOR > 


made upon a new principle furnishes a reliable explosive mixture. 
No Pump required. Uses any grade of gasoline with no w 
Especially adapted to automobile and cy 


le motors. Write us 


for prices and booklet on Carburetors. Gasoline and Steam 
Engines and Automobiles built to order and repaired. THE 
AVERY & JENNESS C6O., 60 So. Canal St., Chicago. 


5T BOAT ENGINES MADE 


CABIN*"OPEN BOATS 


ENGINE CASTINGS, BoaT FRAMEE 
GEO.H.GERE YACHY XUnCH Wks, 
GRAND RAPIDS.MICHIGAN. 


GERE GASOLINE ENGINES 


Our 

book of paint 

knowledge for all paint 

9 \ buyers sent free on request 


§ SUN PROOF PAINT 


Liberal inducements to deal- 
ers. PATTON PAINT CO., 

227 Lake St., 
Milwaukee, 


Weeks’ Patent Rug Straightener. 
e New invention. it any size rug. 
Attach to under side. slide out for 
dusting. By express, 18 pairs, $1; six 
airs, 35¢c. od discount to dealers. 
end P. O. money order. _ Address, 
Gro. 'T. WEEKS, -  Edon. Ohio. 


SHEET METAL NOVELTIES. 


We ARE PREPARED TO MAKE ARTICLES ANDO 
STAMPINGS OF ALL KINDS AND SIZES 
TOOLS AND DIES MANUFACTURED ON 


Pat. July 2, 1901 


CONTRACT. FURNISH US BLUE PRINTS OR 


SAMPLES AND 


SLANDARD 


GET ESTIMA 
STAMPI 
BUFFA 


ATES. 
G CO. 
LO N.Y. 


ees | SEWING MACHINES 


are equal to two of 
any other, because 
they make both 
chain and lock 
stitch. 


GENERAL OFFICES, 16 Exchange Place, New York. 
GAS ENGINE DETAILS.—A VALUA- 


ble and fully iNlustrated article on this subject is con- 
tain ed in SUPPLEMENT No. 1:29, Price 10 cents. For 
saleby Munn & Co. and all newsdealers. 


+e H.P, GAS ENGINE CASTINGS 


Materials and Blue Prirts. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New York 
S H 0 RTHA N BY MAIL. Pioneer home course 

Catalogue and First Lesson Free. 
Potts Potts Shorthand College, Box 33, Williamsport, Pa. 
ICE: and Bottlers’ Machinery. THE VILTER 
MFG. CO., 699 Clinton Street, Milwaukee, Wis. 
SHOE BLACKING.—FORMULAS FOR 
liquid and solid blacking are given in SUPPLEMENT 


Nos. 1213 and 1239. Price 10 cents each. For sale 
by tact & Co. and all newsdealers. 


NEW DOMESTIC 


MACHINES, Corliss Engines, Brewers’ 


TYPE WHEELS. MODELS SUAPERIMENTAL. WORK. SMALL MACHINERY) 
NOVELTIES RETG. NEW 78! STENCIL WGRKS 100 NASSAU ST N.Y 


MODEL 


& EXPERIMENTAL WORK. 


Inventions developed. Special Machinery. 


E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


) 


MACHINE CO. 


: EW_YORK. 
PATTERN AND MODEL MAKERS. 


SYNCHRONOGRAPH.—A NEW MFTH- 
od of rapidly transmitting intelligence by tle alter.ate 
ing current. A full description of the interestin: ap- 
paratus of Crehore and Squier. 13 illustrations. SCIEN- 
TIFIC AMERICAN SUPPLEMENTS 1194 and 1115, 
Price _10 cents_ each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 


Wat Do You Want ai Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 


MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


Scientific American. 


AUGUST 24, 1901. 


AS CHEAP AS COTTON AND BETTER THAN SILK. 


“THE TRIUMPH OF RAMIE.” 


|} SELL TO THE HIGHEST BIDDER 


a secret of a chemical process for separating the bark and the gum and 
leaving the Fiber of Ramie free and beautiful without any kind of machinery. 


ON WARRANT 


The Fiber is not burned. 


All this operation is made in one hour and a half at the most, even supposing the Ramie had 
been cut 10 to 20 years ago. _It does not cost more than 25 cents to obtain one pound of Fiber. 


To Have a 7] Wt 


one of the best built, best appearing and speediest of | Address L. CASTILLA PORTUGAL, GUADALAJARA, MEXICO, P. O. B. No. 330. 
automobiles argues 
the possession of a 


ee sueMERGeD || TEXAS OIL 


Itis easy to under- 
stand and operate, 
is s’.ong, sate and 
durable and is also 
the most economi- 


Applied to any boat in a 
moment. Absolutely practi- 
cal. Noiseless, Odorless and 
safe. Nothingto get out of 
order or explode. Machinery 
all being in propeller and 
rudder, saves room in boat. 
Easiest to operate. Auxiliary 


J.N. Page, of Austin,Tex., made $665,000 
on $200 investment. Send us $5. 00 and 

et 100 shares in Maid of Orleans Oil Co. 
§50. 00 gets ten times as much. J.V.Guillotte 
Ex-Mayor, New Orleans, Secretary. Order 
to-day. KAYE, DeWOLF & CO., Dept. E, 
39 Cortlandt Street, NEW YORK. 


MAKE FORTUNES 
ARTESIAN 


Wells, Oi] and Gas Wells drilled 
by contract to any depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 LIBERTY STREET, NEW York, U.S. A. 


PRICE $1,200. cal automobile now 


on the market. 


THE WINTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohio, U.S. A. 
EASTERN Depot, 150-152 East 58th Street, New York. 


“THIS WILL CARRY YOU” 
30 Miles 


On One 
Charge .. 


power for sail-boat and house- 


boats. Just the thing for 
fishing and hunting. Enables 
you to run noiselessly, steer 
it and cast or troll same time. 
Catalogue Free. 


Submerged Electric 
Motor Co., Box 6 


' 
Menomonie, Wisconsin 


THE LATEST 


TICKLING MACHIN 


Fun, Instruction and 

Invigoration combined. , 

By express $1.00 ; E. 
y mail 35 cents extra. 


R.1. Telephone & Electric Co. 
92°Calender St,, Providence, R. 1. 


MADE BY 


SCOTT AUTOMOBILE COMPANY 
3927-3939 OLIVE STREET, 
ST. LOUIS, U.S. A. 


Manufacturers of Reliable Storage Batteries. 
Write for Prices. 


“WHEN THE BELL RINGS” 


You can tell—by the sound—whether the HIGH 
water in the boiler of your steam wagon is 
high or low, if you use the 


QUIMBY ELECTRIC 
WATER ALARM COLUMN, 


which warnsyouof Flooding or Burning. | 
No weakening of the Boiler and no unsight- |i} 
ly wires. No strain on batteries when not 
in use. Alarm continues until shut off. 

Ce” Particulars free. 


TROY AUTOMOBILE CO., 1 ih} 
550 Fulton Street, Troy, Ne. Ye 


ALONZO B. SEE, 


A. B. SEE ELECTRIC ELEVATOR CO., { Wattat Fir. 


A.B. SEE 


+ Owners. 


ELEVATORS {° 


220 Broadway, 
Real Estate 


NEW YORK, 
rust Bldg., PHILADELPHIA. 


Paint that Pleases 


by its permanent beauty and wonderful durability, as 
well as its * Dreeenvintt, properties on wood or metal is 


DIXON’S 
SILICA-GRAPHITE 
PAINT 


Lasts four times as long as other 
paints and always looks well, as it 
| never fades. Non-poisonous, no 
bad odor, causes no colic or 
. Color cards 


FACTORIES : | 35°56 "Pearl Strom ¢ BROOKLYN. 


Pearl Street, OFFICES: | 


SPTTTTIFFTFSFTSTITSTITSTSTFTSTSD | 
SATISFACTION GUARANTEED. 


Acetylene (jas (jeneration 
PERFECTED. 


The apparatus embodies en- 

OLE. ytirely new principles. Safe, 

— #0 0) aan BB’ automatic, simple to install 
and operate. Next to daylight 

in cost and quality. Any capacity from table 


lamps to town plants. Also high grade “ Cri- 
terion” stereopticons. 


J. B. COLT CO., 


Dept. S, 21 Barclay St., New York. 
Boston. Chicago. Philadelphia. 


CHESSELL LEEELEEE4ESSESES 


ag 
¥ SOLD EVERYWHERE 


Williams’ Shaving Stick, . = 25¢c. 
Yankee Shaving Soap (Round or Square), 10c. 
Luxury Shaving Tablet, e « 25c. 
Swiss Violet Shaving Cream, = « 50c. 
Williams’ Shaving Soap (Barbers’), 6 Round 
Cakes, 1 lb., 40c. Exquisite also for toilet. 


(Trial Size) Williams’ Shaving Tablet for 2c. stamp 
“Stick =“ 0c. 


The only firm in the world making a specialty 
of SHAVING Soaps 


THE J. B. WILLIAMS CO., Glastonbury, Ct. 


LONDON PARIS DRESDEN SYDNEY 


CHARTER ENGINE 
USED es. 


By Any ONE 
For Any PURPOSE 
FUtL—Gasoline, Gas, Distillate 
Stationaries. Portables. Engines and 
Pumps, Hoisters 
Send for Catalogue and Testimonials. 
te State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


LISS FIA IIT ILI III.F5.3 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 


FESTFFFFSFTTSFFFTFFFFSFD 


\\ 


STEREOPTICONS and VIEWS 
for Public Exhibitions, Church Entertainments, for 


illustrating sermons. Many sizes, all prices. Cha 
for men with little "capital ly one. 


Sheet, Wire, Rod and ZOPR 
SEAMLESS BRASS AND COPPER TUBES. 


to make money. 260- Sizes 1-100 0.d. to 8 incho.d. 
: pace aa High cake ees Brass Specialties. . . « « 
5 c STER gz. Optician: ‘ 
-STEWAR S WONDER 48 Nassau St., New York. 80 PEARL STREET, - - BOSTON, MASS. 


{s the highest class Acetylene Gas Burner. All Lava 

Tips. A new argand-burner $2.50— highest candle pow- 

er obtainable. Correspondence solicited. 

STATE LINE MFG CoO., Chattanooga, Tenn.. U.S. A. 
Eastern and export office, 107 Chambers St., New York. 


The Thomas A. Edison, Jr., Ink Tablet 


will revolutionize the manufacture of ink, because ae Edison can produce with 
his tablet an ink superior in every way to those sold in liquid form. and at one- 
fourth the cost. One tablet dissolved in one ounce of water produces one ounce 
A of pure ink, which cannot be removed with chemicals or ink eradicators, -wili not 
corrode the pen aud will make excellent copy. Made in six colors. On sale at all 
leading druggists’.. If your druggist does not handle our tablets, write us direct. 
Sample box of eight tablets and a gold finished fountain pen, which retails for $1.00, 
sent, postpaid, on receipt of 50c. If goods are not as represented, money will be 
refunded. High class agents wanted. 
Over 1,000 testimonials from Banks and large business firms—These are some of thems: 
“That your ink is non-corrosive, ought to be a convincing argument. We have made a careful test of your tablet, and are prepared to defend it 
against all comers.””—Union Nationa Bank, Cleveland, Ohio. 
“They have given us the best of satisfac ‘tion, and we heartily recommend their use to merchants and bankers issuing checks, drafts, notes, etc.” 
—Commerct AL. National, BANK, Detroit, Mich. id 
“We are well pleased with your Tablet Safety Ink.”—Sgcurity Bank, Minneapolis, Minn. 


THOMAS A. EDISON, JR. CHEMICAL CO., 31-33 STONE ST., NEW YORK, U.S. A. 


ENGINES, BOILERS 
AND MACHINERY. 


When you want good rebuilt macbin- 
ery at_ bargain. nrices write for our 
Catalogue, 323. We carry 
all kinds of engines (gas, gasolene 
and steam power), boilers, pumps 
and mill supplies in general. 


CHICAGO HOUSE WRECKING CO., 
aw ‘West 35th and Iron sts., Chicago. 


|The Great Discovery of the XX Century.” oes agars 


OF BRAINS 


“MADE AT KEY WEST— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 


THE NEY BRISTOL cou TER 


igre Coy, 
THE emanate red yNTER 
STOL, CONNU.S.A, 
y 
Patented April.7189t cre 


Registers an accu ate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000 000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cia couuters toorder. {7 Send forcircular, _ 

Cc. J. ROOT, Bristol, Conn... U. S. A. 


JARALLEL CH: BESLYéG 


[1 Pe MpSAl ANGLES] hiagolt 


[aioes= U-sA 
TNE FISK TIRE 
YOU WILL ADMIRE 


because it not only looks well 
b’.c will stand the wear and 
tear longer than any other. It 
is reliable in every way and, 

“when you buy the Fisk you 
run norisk.” Outercover can- 
not loosen, tire cannot easily 
puncture, and the ease of ac- 
tion is a delight to all riders. 
Smooth or rugged roads are all 
alike to them. Fisk Tires 
are made of the purest rubber, : 
by the most skilled workmen. 


They are of the single tube 
type, made by the best meth- 
ods and have an easy action 
and speed that is surprising. 
Remember, “ALL Flyers USE 
F1SK TIRES.’ They are ab- 
solutely guaranteed. Write = 
for illustrated catalogue. 


FISK RUBBER CO., Chicopee. ‘Fall: 


Topophone, $25 


PREVENTS MARINE DISASTERS IN 


FoGcs. 


See Sci. AM., March 30, 1901, ur write for Circular. to 
J.B. COLT CO., Room 1,21 Barclay St., New York. 


, Masse 


No advertisement can properly Picay 
the striking effects produced in our 
watches. They are i)] ustrated in our 


BLUE BOOK showing Ladies’ Watches 
inal!) metalsand exquisite enamels; 
our 


RED BOOK showing Men’s and Boys’ 
Watches 
with up-to-date attractive designs. 
hither Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO., 


387 & 389 Maiden Lane, 149 State Street, 
New York City. ‘hicago. 
Spreckels Buiiding, San Francisco. 


NCaLeS 


Money. 


All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates. 
Sewing Machines, Bicycles, Touls. etc. Save 


Lists Free. CHICAG® SCALE Co., Chicago. 11). 


1900. 


GRAND PRIZE, PARIS, 


HIGHEST AWARD POSSIBLE 


The Smith Premier 
Typewriter 
Is a Headlight 
\—= 


THAT MAKES 
CLEAR THE 
PATH TO 
BUSINESS 
SYSTEM AND SATISFACTORY 
CORRESPONDENCE. 


+ + SEND FOR CATALOGUE: - 


The Smith Premier 
Typewriter Co. “& 
SYRACUSE, N. Y., U. & A. 


JESSOP’S : eee: THE VERY 


BEST 
SAWS 
W™ JESSOP & SON 


feXe) 
Ss 


ETC. 
L JOHN ST. NEW YORK 


